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CLAIMS 



[Claim(s)] 

[Claim 1]In a wireless network constituted by a wireless node which transmits and receives a packet 
via a wireless interface, and specific wireless node which becomes a gateway with an external network, 
An adjacent node transmitted in order that said specific wireless node may send a packet to a 
destination node (henceforth a "address") and a destination node (henceforth "contiguity"), By the 
time a packet reaches a destination node, metric (henceforth a "hop number") of a required course, A 
course control table where each wireless node described a value (henceforth "a course check") 
showing whether a packet was received or not into predetermined time is held, an "address" which 
makes "contiguity" the same — a route maintaining packet which indicated all, [ generate and ] The 
unicast of this route maintaining packet is carried out to a wireless node applicable to "contiguity", 
Check receiving a course maintenance reply packet which a wireless node which received said route 
maintaining packet transmitted, and maintaining each course, and said wireless node, When a course 
control table in which an "address", "contiguity", and a "hop number" were described is held and said 
route maintaining packet is received, all the "addresses" described by this route maintaining packet is 
taken out, A route maintaining packet which indicated all the the "addresses" which makes the same 
"contiguity" of said course control table to the "address" is generated, Unicast relay of this route 
maintaining packet is carried out to a wireless node applicable above "contiguity", When said route 
maintaining packet does not need to be relayed, or when specified time elapse of said route maintaining 
packet is relayed and carried out, Generate a course maintenance reply packet to said specific 
wireless node, and unicast transmission is carried out, When said course maintenance reply packet is 
received, add information which shows that a route maintaining packet was received by a self-node to 
the course maintenance reply packet, and unicast relay is carried out, A course maintenance method in 
a wireless network always checking that a packet reaches between said wireless node and said specific 
wireless node. 

[Claim 2]In a wireless network constituted by a wireless node which transmits and receives a packet 
via a wireless interface, and specific wireless node which becomes a gateway with an external network, 
An adjacent node transmitted in order that said specific wireless node may send a packet to a 
destination node (henceforth a "address") and a destination node (henceforth "contiguity"), By the 
time a packet reaches a destination node, metric (henceforth a "hop number") of a required course, A 
course control table where each wireless node described a value (henceforth "a course check") 
showing whether a packet was received or not into predetermined time is held, Generate a route 
maintaining packet and this route maintaining packet is broadcast to an adjoining wireless node which 
is in a range in which direct communication is possible in a radio link, Check receiving a course 
maintenance reply packet transmitted from a wireless node which received said route maintaining 
packet, and maintaining each course, and said wireless node, When a course control table in which an 
"address", "contiguity", and a "hop number" were described is held and said route maintaining packet 
is received, in being the first route maintaining packet from said specific wireless node, by checking the 
dispatch origin, A course maintenance method in a wireless network always checking that generate a 
course maintenance reply packet to said specific wireless node, carry out unicast transmission, and a 
packet reaches between said wireless node and said specific wireless node. 

[Claim 3]In a wireless network constituted by a wireless node which transmits and receives a packet 
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via a wireless interface, and specific wireless node which becomes a gateway with an external network, 
An adjacent node transmitted in order that said wireless node may send a packet to a destination node 
(henceforth a "address") and a destination node (henceforth "contiguity"), By the time a packet 
reaches a destination node, metric (henceforth a "hop number") of a required course, A course control 
table where each wireless node described a value (henceforth "a course check") showing whether a 
packet was received or not into predetermined time is held, Generate a route maintaining packet at 
predetermined time, and a unicast is carried out to said specific wireless node, Add information which 
can identify a self-node uniquely when said route maintaining packet is received to a route maintaining 
packet, and it hooks up to said specific wireless node, If a course maintenance reply packet which said 
specific wireless node transmitted is received, a course with said specific wireless node will be 
recorded on said course control table, Discard it, when this course maintenance reply packet is 
addressing to a self-node, and in addressing to a wireless node of others, relay it, and^said specific^ 
wireless node holds a course control table in which an "address", "contiguity", and a ' hop number 
were described, When said route maintaining packet is received, information on a wireless node which 
passed from this route maintaining packet is taken out, Record the channel information on said course 
control table, take out a transmitting agency from said route maintaining packet, and the unicast of the 
course maintenance reply packet is carried out to the transmitting origin, A course maintenance 
method in a wireless network always checking that a packet reaches between said wireless node and 
said specific wireless node. 

[Claim 4]In a wireless network constituted by a wireless node which transmits and receives a packet 
via a wireless interface, and specific wireless node which becomes a gateway with an external network, 
An adjacent node transmitted in order that said wireless node may send a packet to a destination node 
(henceforth a "address") and a destination node (henceforth "contiguity"), By the time a packet 
reaches a destination node, metric (henceforth a "hop number") of a required course, A course control 
table where each wireless node described a value (henceforth "a course check") showing whether a 
packet was received or not into predetermined time is held, It broadcasts to a wireless node which 
generates a route maintaining packet and adjoins predetermined time, When the unicast of the course 
maintenance reply packet is carried out to the transmitting origin when said route maintaining packet is 
received, and a course maintenance reply packet cannot be received from an adjoining wireless node, A 
course maintenance method in a wireless network deleting information corresponding to the adjoining 
wireless node from said course control table, and reconstructing a course. 

[Claim 5]In a course maintenance method in the wireless network according to claim 1 or 2, said 
specific wireless node, A course maintenance method in a wireless network characterized by 
reconstructing a course between said wireless nodes about predetermined time which reception of a 
packet used for a "course check" described in said course control table takes when a packet is not 
sent in the predetermined time from said wireless node. 

[Claim 6]In a course maintenance method in the wireless network according to claim 3 or 4, said 
wireless node, After transmitting a packet to other wireless nodes in a course based on said course 
control table, even if it carries out specified time elapse, when there is no reply packet, The same 
course as "contiguity" of a course which does not have a reply packet among "contiguity" described 
in said course control table is deleted, A course maintenance method in a wireless network 
broadcasting a fault notification packet to an adjoining wireless node which is in a range in which direct 
communication is possible in a radio link, and reconstructing a course between said wireless nodes. 
[Claim 7]A wireless node which transmits and receives a packet via a wireless interface and which is 
provided with the following and characterized by always checking that a packet reaches between said 
wireless node and said specific wireless node, A wireless network constituted by specific wireless node 
which becomes a gateway with an external network. 

An adjacent node transmitted in order that said specific wireless node may send a packet to a 
destination node (henceforth a "address") and a destination node (henceforth "contiguity"), By the 
time a packet reaches a destination node, metric (henceforth a "hop number") of a required course, an 
"address" to which each wireless node holds a course control table which described a value 
(henceforth "a course check") showing whether a packet was received or not into predetermined time, 
and makes "contiguity" the same — a means to generate a route maintaining packet which indicated 
all. 



http://www4.ipdl.inpit.go jp/cgi-bin/tran_web_cgLejje?atw_u=http://www4.ipdl.inpit.gojp/... 2009/03/30 



JP,2003-069625,A [CLAIMS] 



3/4 s<— v 



A means which carries out the unicast of this route maintaining packet to a wireless node applicable to 
"contiguity." 

Have a means to check receiving a course maintenance reply packet which a wireless node which 
received said route maintaining packet transmitted, and maintaining each course, and said wireless 
node, When a course control table in which an "address", "contiguity", and a "hop number" were 
described is held and said route maintaining packet is received, A means to generate a route 
maintaining packet which indicated all the the "addresses" which takes out all the "addresses" 
described by this route maintaining packet, and makes the same "contiguity" of said course control 
table to that "address/' 

A means which carries out unicast relay of this route maintaining packet to a wireless node applicable 
above "contiguity", A means which generates a course maintenance reply packet to said specific 
wireless node, and carries out unicast transmission when said route maintaining packet does not need 
to be relayed, or when specified time elapse of said route maintaining packet is relayed and carried out, 
A means which adds information which shows that a route maintaining packet was received by a self^ 
node to the course maintenance reply packet, and carries out unicast relay when said course 
maintenance reply packet is received. 

[Claim 8]When it has the following, said wireless node holds a course control table in which an 
"address", "contiguity", and a "hop number" were described and said route maintaining packet is 
received, By checking the dispatch origin, in being the first route maintaining packet from said specific 
wireless node, It has a means which generates a course maintenance reply packet to said specific 
wireless node, and carries out unicast transmission, A wireless network constituted between said 
wireless node and said specific wireless node by a wireless node which transmits and receives a packet 
via a wireless interface, and always checking that a packet reaches, and specific wireless node which 
becomes a gateway with an external network. 

An adjacent node transmitted in order that said specific wireless node may send a packet to a 
destination node (henceforth a "address") and a destination node (henceforth "contiguity"), A means 
to hold a course control table in which a value (henceforth "a course check") showing whether metric 
(henceforth a "hop number") one of a required course and each wireless node received a packet in 
predetermined time by the time a packet reached a destination node was described, and to generate a 
route maintaining packet. 

A means to broadcast this route maintaining packet to an adjoining wireless node which is in a range in 
which direct communication is possible in a radio link. 

A means to check receiving a course maintenance reply packet transmitted from a wireless node which 
received said route maintaining packet, and maintaining each course. 

[Claim 9]When it has the following, said specific wireless node holds a course control table in which an 
"address", "contiguity", and a "hop number" were described and said route maintaining packet is 
received, A means to take out information on a wireless node which passed from this route maintaining 
packet, and to record that channel information on said course control table, It has a means which takes 
out a transmitting agency from said route maintaining packet, and carries out the unicast of the course 
maintenance reply packet to the transmitting origin, A wireless network constituted between said 
wireless node and said specific wireless node by a wireless node which transmits and receives a packet 
via a wireless interface, and always checking that a packet reaches, and specific wireless node which 
becomes a gateway with an external network. 

An adjacent node transmitted in order that said wireless node may send a packet to a destination node 
(henceforth a "address") and a destination node (henceforth "contiguity"), By the time a packet 
reaches a destination node, metric (henceforth a "hop number") of a required course, A means which 
each wireless node holds a course control table which described a value (henceforth "a course 
check") showing whether a packet was received or not into predetermined time, generates a route 
maintaining packet at predetermined time, and carries out a unicast to said specific wireless node. 
A means to add information which can identify a self-node uniquely when said route maintaining packet 
is received to a route maintaining packet, and to hook up to said specific wireless node. 
A means to record a course with said specific wireless node on said course control table if a course 
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maintenance reply packet which said specific wireless node transmitted is received. 

A means to discard it when this course maintenance reply packet is addressing to a self-node, and to 

relay it in addressing to a wireless node of others. 

[Claim 10]A wireless network constituted by a wireless node characterized by comprising the following 
which transmits and receives a packet via a wireless interface, and specific wireless node which 
becomes a gateway with an external network. 

An adjacent node transmitted in order that said wireless nodejnay send a packet to a destination node 
(henceforth a "address") and a destination node (henceforth "contiguity"), By the time a packet 
reaches a destination node, metric (henceforth a "hop number") of a required course, A means to 
broadcast to a wireless node which holds a course control table where each wireless node described a 
value (henceforth "a course check") showing whether a packet was received or not into predetermined 
time, generates a route maintaining packet and adjoins predetermined time. 

A means which carries out the unicast of the course maintenance reply packet to the transmitting 
origin when said route maintaining packet is received. 

A means which deletes information corresponding to the adjoining wireless node from said course 
control table, and reconstructs a course when a course maintenance reply packet cannot be received 
from an adjoining wireless node. 

[Claim 1 1]In a course maintaining system in the wireless network according to claim 7 or 8, said 
specific wireless node, About predetermined time which reception of a packet used for a "course 
check" described in said course control table takes, when a packet is not sent in the predetermined 
time from said wireless node, A course maintaining system in a wireless network provided with a means 
to reconstruct a course between said wireless nodes. 

[Claim 12]A course maintaining system characterized by comprising the following in the wireless 
network according to claim 10 or 9. 

A means to delete the course as "contiguity" of a course which does not have a reply packet among 
"contiguity" described in said course control table in which it is the same when there is no reply 
packet, even if it carries out specified time elapse of it, after said wireless node transmits a packet to 
other wireless nodes in a course based on said course control table. 

A means to broadcast a fault notification packet to an adjoining wireless node which is in a range in 

which direct communication is possible in a radio link. 

A means to reconstruct a course between said wireless nodes. 

[Claim 13]A wireless node device comprising: 

A wireless node which transmits and receives a packet via a wireless interface. 

Each means of a specific wireless node which constitutes a course maintaining system in the wireless 
network according to any one of claims 7 to 1 1 in a wireless network constituted by specific wireless 
node which becomes a gateway with an external network. 

[Claim 14] A wireless node device comprising: 

A wireless node which transmits and receives a packet via a wireless interface. 

Each means of a wireless node which constitutes a course maintaining system in a wireless network 
given in either of claims 7-10, and 12 in a wireless network constituted by specific wireless node which 
becomes a gateway with an external network. 
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DETAILED DESCRIPTION _ 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]Each wireless node accesses a specific wireless node frequently, and this 
invention relates to the course maintenance method, course maintaining system, and wireless node 
device which perform course maintenance with a specific wireless node in a wireless network with little 
access between other wireless nodes. 
[0002] 

[Description of the Prior Art]The conventional course management about the packet transfer between 
the wireless nodes (henceforth a "node") in a wireless network, There are a table drive system which 
always builds the course, a method on demand which builds a transfer path when the necessity for 
communication arises, and a hybrid system which combined the table drive system and the method on 
demand. 

[0003]Since channel information is notified to each node, each node reconstructs a course based on 
the information and a table drive system maintains a course when each node is periodical or detects 
change of topology, when communication arises, it can start transmission of a packet immediately. 
However, in the communication configuration accessed frequently [ a specific node ] from many nodes, 
the processing and communication for unnecessary course construction arise. 

[0004]On the other hand, a method on demand, For example, literature. (Charles E. Perkins, "Ad Hoc 
On-Demand Distance Vector Routing", in Proceedings of the 2nd IEEE Workshopon Mobile Computing) 
In Systems and Applications, pp.90-100, and AODV (Ad Hoc On-Demand Distance Vector Routing) 
proposed by 1999. When communication arises, a path planning packet is broadcast to the whole 
network, and course construction is attained when a destination node etc. return the reply. Therefore, 
although it becomes unnecessary [ the processing for course maintenance ] to a specific course, delay 
after communication arises until the first data packet is transmitted is not avoided. Since 
communication is impossible if the adjacent node which is in the range in which direct communication 
is possible in a radio link cannot be recognized, a route maintaining packet is broadcast to the ac|jacent 
node in the range in which direct communication is possible. Although the node which received this 
route maintaining packet recognizes an adjacent node (transmission node) by receiving a route 
maintaining packet, if this route maintaining packet is not received fixed time, it recognizes that change 
of the topology by an obstacle etc. broke out. For this reason, by the time it recognizes that change of 
topology broke out, the time beyond this fixed time will be needed. 

[0005]A hybrid system, For example, literature. Zygmunt J. Hass,"A New Routing Protocol for the 
Reconfigurable Wireless Networks", in IEEE ICUPC'97,pp.652-566. In ZRP (Zone Routing Protocol) 
proposed by 1997. The concept of a zone radius is introduced, and each node manages the course to 
the node in a zone radius with a table drive system, and suppose that the course to the node besides a 
zone radius is built by a method on demand. For this reason, if a zone radius is set up a specific node 
come in a zone radius, in the communication configuration accessed frequently [ a specific node ] from 
many nodes, the processing and communication for unnecessary course construction will arise like a 
table drive system. When a zone radius is set up a specific node come out of a zone radius on the 
other hand, in the communication configuration in which a specific node is frequently accessed from 
many nodes, delay will always arise like a method on demand. 
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[0006] 

[Problem(s) to be Solved by the Invention]By the way, since the specific node used as a gateway with 
an external network will be frequently accessed from many nodes, the above problems arise in such a 
communication configuration. 

[0007]That is, in the conventional table drive system, if it is necessary to have the channel information 
over all the nodes and an obstacle etc. detect change of topology, it is necessary to notify the 
detected node to all the nodes for reconstruction of a course, and each node needs to reconstruct a 
course based on this notice. Thus, the non-line zone region where the access frequency to "a specific 
node" follows maintaining the course of all the nodes on the course construction processing of those 
other than "a specific node", the processings for course maintenance, and these processings in a high 
system becomes useless. 

[0008]In the communication configuration in which a specific node is frequently accessed from many 
nodes instead of [ which does not need to perform course maintenance 1 delay will always produce the 
conventional method on demand. Especially each node only transmits a route maintaining packet only 
to an adjacent node, did not receive the reply of the route maintaining packet from an adjacent node, 
and was not able to check whether the adjacent node would have received the route maintaining 
packet. Therefore, since it could not be coped with but change of topology needed to be recognized by 
another means when it cannot transmit to an adjacent node, although it could receive from the 
adjacent node, by the time it has recognized change of topology and reconstructed the course, time 
was taken, and delay was large. 

[0009]Since the conventional hybrid system changes a table drive system and a method on demand 
with the distance from a node, it has each problem of the conventional table drive system and a 
method on demand as it is. 

[0010]In the wireless network with little access between other nodes in which this invention accesses 
a node with each specific node frequently, To course maintenance with a specific node, it is delayed 
small, and aims at providing the course maintenance method, course maintaining system, and wireless 
node device which can exclude the futility of the non-line zone region in accordance with useless 
course construction processing, the processings for course maintenance, and these processings. 
[0011] 

[Means for Solving the Problem]A course maintenance method in a wireless network, a course 
maintaining system, and a wireless node device of this invention, In a specific wireless node, as 
opposed to each wireless node, each wireless node transmits a route maintaining packet to a specific 
wireless node, A node which received a route maintaining packet transmits a course maintenance reply 
packet, and a transmission node of a route maintaining packet maintains a course between a specific 
wireless node and each wireless node by the confirmation of receipt of a course maintenance reply 
packet. 

[0012]By invention of a statement, to claims 1, 7, 13, and 14. A specific wireless node holds a course 
control table in which an "address", "contiguity", a "hop number", and a "course check" were 
described, an "address" which makes "contiguity" the same — a route maintaining packet which 
indicated all, [ generate and ] It checks carrying out the unicast of this route maintaining packet to a 
wireless node applicable to "contiguity", receiving a course maintenance reply packet which a wireless 
node which received a route maintaining packet transmitted, and maintaining each course. 
[0013]When a wireless node holds a course control table in which an "address", "contiguity", and a 
"hop number" were described and a route maintaining packet is received, Take out all the "addresses" 
described by this route maintaining packet, and a route maintaining packet which indicated all the the 
"addresses" which makes "contiguity" of a course control table the same to that "address" is 
generated, Unicast relay of this route maintaining packet is carried out to a wireless node applicable to 
"contiguity", When a route maintaining packet does not need to be relayed, or when specified time 
elapse of the route maintaining packet is relayed and carried out, A course maintenance reply packet 
to a specific wireless node is generated, unicast transmission is carried out, when a course 
maintenance reply packet is received, information which shows that a route maintaining packet was 
received by a self-node is added to the course maintenance reply packet, and unicast relay is carried 
out. 

[0014]By invention of a statement, to claims 2, 8, 13, and 14. A specific wireless node holds a course 
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control table in which an "address", "contiguity", a "hop number", and a "course check" were 
described, It checks generating a route maintaining packet, broadcasting this route maintaining packet 
to an adjoining wireless node which is in a range in which direct communication is possible in a radio 
link, receiving a course maintenance reply packet transmitted from a wireless node which received a 
route maintaining packet, and maintaining each course. 

[0015]When a wireless node holds a course control table in which an "address", "contiguity", and a 
"hop number" were described and a route maintaining packet is received, The dispatch origin is 
checked, and in being the first route maintaining packet from a specific wireless node, a course 
maintenance reply packet to a specific wireless node is generated, and it carries out unicast 
transmission. 

[0016]By invention of a statement, to claims 3, 9, 13, and 14. A wireless node holds a course control 
table in which an "address", "contiguity", a "hop number", and a "course check" were described, 
Generate a route maintaining packet at predetermined time, and a unicast is carried out to a specific 
wireless node, Add information which can identify a self-node uniquely when a route maintaining packet 
is received to a route maintaining packet, and it hooks up to a specific wireless node, If a course 
maintenance reply packet which a specific wireless node transmitted is received, a course with a 
specific wireless node will be recorded on a course control table, when this course maintenance reply 
packet is addressing to a self-node, it is discarded, and in addressing to a wireless node of others, it is 
relayed. 

[0017]When a specific wireless node holds a course control table in which an "address", "contiguity", 
and a "hop number" were described and a route maintaining packet is received, Information on a 
wireless node which passed from this route maintaining packet is taken out, that channel information is 
recorded on a course control table, a transmitting agency is taken out from a route maintaining packet, 
and the unicast of the course maintenance reply packet is carried out to that transmitting origin. 
[0018]By invention of a statement, to claims 4, 10, 13, and 14. A wireless node holds a course control 
table in which an "address", "contiguity", a "hop number", and a "course check" were described, It 
broadcasts to a wireless node which generates a route maintaining packet and adjoins predetermined 
time, When the unicast of the course maintenance reply packet is carried out to the transmitting origin 
when a route maintaining packet is received, and a course maintenance reply packet cannot be 
received from an adjoining wireless node, information corresponding to the adjoining wireless node is 
deleted from a course control table, and a course is reconstructed. 

[0019]In an invention given in claims 5, 11, and 13, about predetermined time which reception of a 
packet used for a "course check" described in a course control table takes, a specific wireless node 
reconstructs a course between wireless nodes, when a packet is not sent in the predetermined time 
from a wireless node. 

[0020]By invention of a statement, to claims 6, 12, and 14, a wireless node, After transmitting a packet 
to other wireless nodes in a course based on a course control table, even if it carries out specified 
time elapse, when there is no reply packet, The same course as "contiguity" of a course which does 
not have a reply packet among "contiguity" described in a course control table is deleted, a fault 
notification packet is broadcast to an adjoining wireless node which is in a range in which direct 
communication is possible in a radio link, and a course between wireless nodes is reconstructed. 
[0021] 

[Embodiment of the Invention]Dr awing 1 shows the example of composition of a wireless network. In a 
figure, the specific node used as a gateway with an external network is set to AP (access point), Node 
WR1 and WR2 are connected to particular node AP via a radio link, Furthermore node WR1 and node 
WR4 are connected, node WR4, node WR3, WR5, WR6, and WR7 are connected, node WR2 and node 
WR5 are connected, the nodes WR5 and WR7 are connected further, and node WR3 and node WR6 are 
connected. 

[0022]The course control table of each node comprises "an address (destination node)", "contiguity 
(adjacent node transmitted in order to send a packet to a destination node)", and "a hop number (by 
the time a packet reaches a destination node, it is metric [ of a required course ])." For example, in 
particular node AP, it becomes contiguity WR1 and the hop number 1 to address WR1, and becomes 
contiguity WR1 and the hop number 2 to address WR3. The contiguity at the time of making particular 
node AP into an address and a hop number are set to the course control table of each node WR 1-7. 
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[0023]As for this invention, in particular node AP, as opposed to each nodes WR1-WR7, each nodes 
WR1-WR7 transmit a route maintaining packet to particular node AP r The node which received the 
route maintaining packet transmits a course maintenance reply packet, and the transmission node of a 
route maintaining packet maintains the course between particular node AP and each nodes WR1-WR7 
by the confirmation of receipt of a course maintenance reply packet. Hereafter, the embodiment led by 
AP which transmits a route maintaining packet from particular node AP to each nodes WR1-WR7, and 
the embodiment of WR initiative to which each nodes WR1-WR7 transmit a route maintaining packet to 
particular node AP are described. 

[0024]The embodiment led by <AP: Claims 1, 2, 5, 7, and 8 and 11> drawing 2 show the course control 
table of particular node AP in led by AP. The composition of a wireless network and the course control 
table of the nodes WR1-WR7 are the same as what is shown in Rawing J_. 

[0025]In the course control table of particular node AP, the column of a "course check" other than an 
"address", "contiguity", and a "hop number" is provided. A "course check" means whether each node 
received the route maintaining packet in predetermined time by the confirmation of receipt of a course 
maintenance reply packet. 

[0026](The 1st control sequence led by AP: Claims 1 and 7) The 1st control sequence led by AP is 
explained with reference to drawing 3 - drawing 7 . Drawing 3 shows the control sequence at the time 
of the route maintaining packet transmission in particular node AP. Drawing 4 shows the control 
sequence in the nodes WR1-WR7. Dra win g 5 shows the control sequence at the time of the course 
maintenance reply packet reception in particular node AP. Drawing 6 shows the example of 
composition of a route maintaining packet. Drawing 7 shows the example of composition of a course 
maintenance reply packet. 

[0027](Control sequence at the time of the route maintaining packet transmission in particular node 
AP) In drawing 2 and 3, if it investigates whether particular node AP has an unsettled group which 
becomes a course control table from an "address", "contiguity", and a "hop number" and there is an 
unsettled group, a route maintaining packet will be generated. As for a route maintaining packet, as 
shown in drawingJJ, packet kind, address, contiguity, hop number, and transmitting origin and a sending 
agency comprise a real address. A real address means the node which should receive a route 
maintaining packet. 

[0028]Here, the groups of the "address" of the course control table of particular node AP, 
"contiguity", and a "hop number" are described to be [an address, contiguity, and a hop number]. First, 
as shown in drawing 2 , there is a group of [WR1, WR1, 1], and it turns out that an adjacent node is WR1 
(s1). The route maintaining packet of contiguity WR1 here by that (it is the first route maintaining 
packet) not existing (s2), Drawing 6 (1) A route maintaining packet (transmitting [ course maintenance, 
address:WR1, contiguity:WR1 , hop number.1, and ] origin: packet kind : AP and dispatch origin : AP and 
real address:WR1) as shown is generated (s3). Next, about [WR2, WR2, 1], the route maintaining packet 
(transmitting [ course maintenance address:WR2, contiguity:WR2, hop number:1, and ] origin: packet 
kind : AP and dispatch origin : AP and real address:WR2) of contiguity WR2 is generated in the similar 
manner (s3). 

[0029]Next, since the route maintaining packet of contiguity WR1 already exists about [WR3, WR1, 3] 
(s2), WR3 is added to the real address of this route maintaining packet (s4, drawing 6 (2)). Since the 
route maintaining packet of contiguity WR1 already exists if attached to [WR4, WR1, 2] (s2), WR4 is 
added to the real address of this route maintaining packet (s4, drawi n g 6 (3)). The route maintaining 
packet by the addition of a real address is generated also to [WR5, WR2, 2], [WR6, WR1, 3], and [WR7, 
WR2, 3] like the following, respectively. 

[0030]As for a route maintaining packet, two kinds, WR1 direction and WR 2-way, are generated by the 
above. As for the route maintaining packets of WR1 direction, :AP and dispatch origin is [ packet 
kind:course maintenance, address:WR1, contiguity:WR1, hop number:1, and transmitting origin ] :AP and 
real address:WR1, WR3, WR4, and WR6 ( drawing 6 (4)). On the other hand, as for the route maintaining 
packets of WR 2-way, :AP and dispatch origin is [ packet kind:course maintenance, address:WR2 
contiguity:WR2, hop number:1, and transmitting origin ] :AP and real address:WR2, WR5, and WR7 
(drawing 6 (5)). And the course check of each course is carried out during course investigation, and 
two kinds of route maintaining packets are transmitted to node WR1 and WR2. 

[0031](Control sequence in the nodes WR1-WR7) In drawing 2 and 4, node WR1 reception of a route 
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maintaining packet will investigate whether a real address has nodes other than a self-node (s12). (s1 1) 
Here, since a real address has node WR3 other than a self-node, WR4, and WR6, a route maintaining 
packet is generated according to the course control table of node WR1 (s13~s17). Since it turns out 
that [WR4, WR4, 1] to contiguity of a course control table is WR4 and the route maintaining packet of 
contiguity WR4 does not exist to real address WR4, The route maintaining packet (packet kind: course 
maintenance, address:WR4, contiguity:WR4, hop number:"!, real address:WR4) of contiguity WR4 is 
generated. Since the route maintaining packet of contiguity WR4 already exists if attached to [WR6, 
WR4, 2], WR6 is added to the real address of this route maintaining packet. It is the same even if 
attached to [WR3, WR4, 2]. Thereby, node WR1 transmits the route maintaining packet used as packet 
kind:course maintenance, address:WR4, contiguity:WR4, hop number:"!, real address:WR3, WR4, and WR6 
to node WR4 (s18), and it becomes the receiving waiting of a course maintenance reply packet (s19). 
[0032]Node WR4 will be processed like node WR1, if the route maintaining packet from node WR1 is 
received. That is, the route maintaining packet used as packet kind:course maintenance, address:WR3, 
contiguity:WR3, hop number:"!, and real address:WR3 is transmitted to node WR3 (s18). The route 
maintaining packet used as packet kind:course maintenance, address:WR6, contiguity:WR6, hop 
number:!, and real address:WR6 is transmitted to node WR6 (s18). And it becomes the receiving waiting 
of a course maintenance reply packet (s19). 

[0033]Since any nodes other than a self-node do not exist in a real address if the route maintaining 
packet from node WR4 is received (s12), node WR3 generates the course maintenance reply packet to 
particular node AP which is a transmitting agency, and it replies it to node WR4 (s23, s24). As for a 
course maintenance reply packet, as shown in drawing 7 , packet kind, address, contiguity, hop number, 
and transmitting origin and a sending agency comprise a normal course. This course maintenance reply 
packet is set as packet kind:course maintenance reply, address:AP, and contiguity:WR4, hop number:3, 
transmitting agency:WR3, sending agency:WR3, and normal course:WR3 ( drawing 7 (1)). Node WR6 
performs the same processing as node WR3. 

[0034]Node WR4 is the receiving waiting of the course maintenance reply packet in s19, If a course 
maintenance reply packet is received from the nodes WR3 and WR6 (s20, s21), the course maintenance 
reply packet which added the sel^node to those normal courses and which newly generated the 
course maintenance reply packet and received will be canceled. A new course maintenance reply 
packet is set as packet kind:course maintenance reply, address:AP, and contiguity:WR1, hop number:2, 
transmitting agency:WR4, sending agency:WR4, normal course:WR3, WR4, and WR6 (drawing 7 (2)), and 
is transmitted to node WR1 (s22). 

[0035]Node WR1 performs the same processing as node WR4. A course maintenance reply packet is 
set to packet kind:course maintenance reply, address:AP, contiguity:AP, and hop number:"!, transmitting 
agency:WR1, sending agency:WR1, normal course:WR1, WR3, WR4, and WR6 (drawing 7 (3)), and is 
transmitted to particular node AP. 

[0036]About the root of node WR2, WR5, and WR7, similarly From node WR2 to a packet kind:course 
maintenance reply. Address: The course maintenance reply packet set to AP, contiguity:AP, and hop 
number:"!, transmitting agency:WR2, sending agency:WR2, normal course:WR2, WR5, and WR7 is 
transmitted to particular node AP. 

[0037](Control sequence at the time of the course maintenance reply packet reception in particular 
node AP) In drawing 2_.and 5, After particular node AP transmits two kinds of route maintaining packets 
to node WR1 and WR2, If it is the receiving waiting of the course maintenance reply packet (s31) and 
the course maintenance reply packet from node WR1 is received in predetermined time (s32), Normal 
course WR1, WR3, WR4, and WR6 are taken out from a course maintenance reply packet, and each 
course check corresponding to address WR1 of a course control table, WR3, WR4, and WR6 is changed 
into O.K. out of course investigation (s33). The course maintenance reply packet from node WR2 is 
processed similarly (s34). 

[0038](Processing at the time of the fault occurrence between WR5 and WR7: Claims 5 and 1 1) In 
d raw ing 2, node WR5 transmits a route maintaining packet to node WR7 according to the procedure 
which received and mentioned the route maintaining packet above from node WR2, and it goes into the 
reception waiting state of a course maintenance reply packet ( drawing 4 , s19). Here, even if it carries 
out specified time elapse, when a course maintenance reply packet is not received from node WR7, 
node WR5 generates a course maintenance reply packet. This course maintenance reply packet sets 
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up packet kind:course maintenance reply, address:AP, and contiguity:WR2, hop number:2, transmitting 
agency:WR5, sending agency:WR5, and normal course:WR5, and is transmitted to node WR2. 
[0039]The packet-kind:course maintenance reply of the course maintenance reply packet which 
received node WR2, address:AP, contiguity: AP and hop number:"!, transmitting agency:WR2, sending 
agency:WR2, normal course:WR2, and WR5 are set up, and it is transmitted to particular node AP. 
[0040]Particular node AP takes out normal course WR2 and WR5 from the course maintenance reply 
packet which received, and changes each course check corresponding to address WR2 of a course 
control table, and WR5 into O.K. out of course investigation. If specified time elapse of particular node 
AP is carried out after transmitting a route maintaining packet, it will investigate each course check of 
a course control table, and will reconstruct a course to the course of address WR7 under course 
investigation (drawing 5, s35). 

[0041](The 2nd control sequence led by AP: Claims 2 and 8) The 2nd control sequence led by AP is 
explained with reference to drawing 8 - drawing 11. Drawing 8 shows the control sequence of particular 
node AP. Drawing 9 shows the control sequence in the nodes WR1-WR7. Drawing 10 shows the 
example of composition of a route maintaining packet Drawing 11 shows the example of composition of 
a course maintenance reply packet. 

[0042]A route maintaining packet comprises packet kind, address, contiguity, hop number, and 
transmitting origin and a sending agency, as shown in drawing 1 0. Here, :AP and dispatch origin is set 
[ maximum / of the hop number of packet kind:course maintenance, address:broadcasting, 
contiguity:broadcasting r and a hop number:course control table / (3), and transmitting origin ] as :AP. 
[0043]In drawing 2 and 8, particular node AP sets up the course check to each course of a course 
control table during course investigation (s41), broadcasts the route maintaining packet shown in 
drawing 10 which set the transmitting agency to AP (s42), and goes into the receiving waiting of a 
course maintenance reply packet (s43). 

[0044]In drawing 9 , if node WR1 is in the state of the waiting for reception of a route maintaining 
packet (s51) and the route maintaining packet from particular node AP is received in predetermined 
time (s52), the dispatch origin of a route maintaining packet will be checked (s53). and the dispatch 
origin of the contiguity to address AP of the course control table of node WR1 and a route maintaining 
packet is in agreement — it is (here both AP) — case (s54) A course maintenance reply packet is 
transmitted to particular node AP which is a sending agency (s55). A course maintenance reply packet 
comprises packet kind, address, contiguity, hop number, and transmitting origin and a sending agency, 
as shown in drawing 11 . Here, it is set as packet kind:course maintenance reply, address:AP, 
contiguity:AP, and hop number:1, transmitting agency:WR1, and sending agency:WR1. 
[0045]Node WR1 broadcasts the route maintaining packet set as the self-node the sending agency 
(s56). As for packet kind:course maintenance, address:broadcasting, contiguity:broadcasting f hop 
number:2, and transmitting origin, this route maintaining packet is set as :AP and sending agency:WR1. 
[0046]While other nodes which received this route maintaining packet are processed similarly and 
transmit to course maintenance reply packet dispatch-origin, respectively, a route maintaining packet 
is broadcast. However, since the hop number of the route maintaining packet from node WR4 is 1, node 
WR3, WR6, and WR7 do not broadcast a route maintaining packet. In each node which received the 
course maintenance reply packet a course maintenance reply packet is transmitted to addressing to a 
node of the contiguity to address AP of a course control table one by one, and particular node AP is 
reached eventually. 

[0047]In drawing 8 , particular node AP takes out transmitting agency WR1 of the course maintenance 
reply packet which received in predetermined time, and changes each course check corresponding to 
address WR1 of a course control table into O.K. out of course investigation (s44, s45). The same may 
be said of the course maintenance reply packet from other transmitting origin. If specified time elapse 
of particular node AP is carried out after broadcasting a route maintaining packet, it will investigate 
each course check of a course control table, and will reconstruct a course to the course of the 
address under course investigation (s46). 

[0048](Processing at the time of the fault occurrence between WR5 and WR7: Claims 5 and 11) When 
an obstacle occurs between WR5 and WR7, Since a course maintenance reply packet is replied to 
particular node AP about the nodes WR1-WR6, each course check of the course control table of 
particular node AP is O.K. However, since the course maintenance reply packet from node WR7 does 
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not reach particular node AP f a corresponding course check continues course being under 
investigation. Therefore, if specified time elapse of particular node AP is carried out after broadcasting 
a route maintaining packet, it will investigate each course check of a course control table, and will 
reconstruct a course to the course of address WR7 under course investigation. 

[0049]The embodiment of <WR initiative: Claims 3, 4, 6, 9, and 10 and 12> drawing 12 show the course 
control table of the nodes WR1-WR7 in WR initiative. The composition of a wireless network and the 
course control table of particular node AP are the same as what is shown in drawing 1. 
[0050]In the course control table of the nodes WR1-WR7, the column of a "course check" other than 
an "address", "contiguity", and a "hop number" is provided. A "course check" means whether each 
node received the route maintaining packet in predetermined time by the confirmation of receipt of a 
course maintenance reply packet. 

[0051](The 1st control sequence of WR initiative: Claims 3 and 9) The 1st control sequence of WR 
initiative is explained with reference to drawing 13 . Drawing 1 3 shows the control sequence in the 
nodes WR1-WR7. Here, although the case of node WR6 is explained, the same may be said of other 
node WR3 and WR7. 

[0052]In drawing 12 and 13, since it does not receive the route maintaining packet addressed to 
particular node AP even if it carries out specified time elapse of node WR6 (s61), it generates the 
route maintaining packet addressed to particular node AP, and transmits to addressing to node WR4 of 
contiguity based on a course control table (s62). This route maintaining packet, a packet kind: It is set 
as course maintenance, address:AP, and contiguity:WR4, hop number:3, transmitting agency:WR6, and 
sending agency:WR6. And it goes into the receiving waiting of a course maintenance reply packet (s63). 

[0053]If the route maintaining packet addressed to particular node AP is received from node WR6 in 
predetermined time (s61), node WR4 will search the adjacent node to address AP from a course 
control table, and it will transmit a route maintaining packet to node WR1 here (s64). As for this route 
maintaining packet, setting out is changed into packet kind:course maintenance, address:AP, and 
contiguity:WR1, hop number:2, transmitting agency:WR6, and sending agency:WR4. And it goes into the 
receiving waiting of a course maintenance reply packet (s65). 

[0054]If the route maintaining packet addressed to particular node AP is received from node WR4 in 
predetermined time, node WR1 will be processed like node WR4 and it will transmit a route maintaining 
packet to particular node AP. As for this route maintaining packet, setting out is changed into packet 
kind:course maintenance, address:AP, contiguity:AP, and hop number:1, transmitting agency:WR6, and 
sending agency:WR1. 

[0055]If a route maintaining packet is received from node WR1, particular node AP will take out 
transmitting agency WR6 from a route maintaining packet, and will transmit a course maintenance reply 
packet to node WR1 of the contiguity obtained from the course control table by making node WR6 into 
an address. As for :AP and dispatch origin, this course maintenance reply packet is set [ packet 
kind:course maintenance reply, address:WR6, contiguity:WR1, hop number:3, and transmitting origin ] 
as :AP. 

[0056]Node WR1 is contained in the receiving waiting of a course maintenance reply packet (s65), Into 
predetermined time, it recognizes that the course to particular node AP is normal in receiving the 
course maintenance reply packet addressed to node WR6 from particular node AP, and the course 
check of address AP of a course control table is set to O.K. (s66). And node WR1 makes node WR6 an 
address and a course maintenance reply packet is transmitted to node WR4 of the contiguity obtained 
from the course control table (s67). As for this course maintenance reply packet, as for packet 
kind:course maintenance reply, address:WR6 f contiguity:WR4, hop number:2, and transmitting origin, 
setting out is changed into :AP and sending agency:WR1. 

[0057]If the course maintenance reply packet addressed to node WR1 to node WR6 is received in 
predetermined time, node WR4 will recognize that the course to particular node AP is normal, and it will 
set address AP of a course control table, and the course check of WR1 to O.K. And it processes like 
node WR1 and a course maintenance reply packet is transmitted to node WR6. As for this course 
maintenance reply packet, as for packet kind:course maintenance, address:WR6, contiguity:WR6, hop 
number:1, and transmitting origin, setting out is changed into :AP and sending agency:WR4. 
[0058]Node WR6 recognizes that the course to particular node AP is normal in going into the receiving 
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waiting of the course maintenance reply packet (s63) f and receiving a course maintenance reply packet 
from node WR4 in predetermined time, and it sets address AP of a course control table, and the course 
check of WR4 to O.K. (s68). Since the address is a self-node at this time, processing is ended without 
transmitting a course maintenance reply packet. 

[0059](Processing at the time of the fault occurrence between WR2 and WR5: Claims 6 and 12) In 
drawing 12 and 13, node WR5, A route maintaining packet is received from node WR7, a route 
maintaining packet is transmitted to node WR2 according to the procedure mentioned above, and it 
goes into the reception waiting state of a course maintenance reply packet (s65). even if it carries out 
specified time elapse, a course maintenance reply packet is not replied from node WR2 here (s66). 
When specified time elapse is carried out without the fault notification packet mentioned later also 
receiving (s69, s70) If the fault notification packet which received is transmitted from the direction of 
particular node AP (an address is contiguity of AP) (s71), a fault notification packet will be broadcast 
by one hop. (s72). This fault notification packet is set as packet kind:fault information, 
address:broadcasting, contiguity:broadcasting, hop number:1, transmitting agency:WR5, and sending 
agency:WR5. And contiguity of a course control table deletes setting out of the course of WR2 (s73). 
[0060]Node WR7 receives not a course maintenance reply packet but a fault notification packet, The 
case (s75) where both the dispatch origin of the contiguity to address AP of a course control table and 
a fault notification packet is in agreement by WR5, If specified time elapse is carried out, with both 
packets not received (s76), a fault notification packet will be broadcast by one hop (s72), and setting 
out of the course to particular node AP will be deleted (s73). This fault notification packet is set as 
packet kind:fault information, address.broadcasting, contiguity:broadcasting, hop number:1, transmitting 
agency:WR5, and sending agency:WR7. 

[0061]Since the contiguity to address AP of a course control table is WR1 and the dispatch origin of 
node WR4 of a fault notification packet does not correspond by WR5 if a fault notification packet is 
received, this fault notification packet is disregarded. 

[0062]reconstruction of a course [ as opposed to / in node WR5 and WR7 / particular node AP by the 
above ] — carrying out (s74) — the method may use course constructing methods by above- 
mentioned this invention, such as a method and the conventional AODV. 

[0063](The 2nd control sequence of WR initiative: Claims 4 and 10) The 2nd control sequence of WR 
initiative is explained with reference to drawing 14. Drawing 14 shows the control sequence in the 
nodes WR1-WR7. Here, although the case of node WR5 is explained, it is the same about other nodes. 
r0064] Drawing 12 and 14 (1) It sets, and if node WR5 becomes a certain time, it will carry out all the 
course checks of a course control table during course investigation (s81). And a route maintaining 
packet is generated and it broadcasts by one hop. (s82). This route maintaining packet is set as packet 
kind:course maintenance, address:broadcasting, contiguity:broadcasting, hop number:"!, transmitting 
agency:WR5, and sending agency:WR5. And it goes into the receiving waiting of a course maintenance 
reply packet (s83). 

[0065] Drawing 14 (2) If it sets and node WR2 receives a route maintaining packet (s91), a course 
maintenance reply packet will be generated and it will transmit to addressing to node WR5 which 
transmitted the route maintaining packet (s92). This course maintenance reply packet is set as a 
packet kind:course maintenance reply, address:WR5, contiguity:WR5, hop number:! , transmitting 
agency:WR2, and sending agency:WR2. Node WR4 which receives a route maintaining packet, and WR7 
are the same. 

r0066] Drawing 14 (1) It sets, and if node WR5 in the receiving waiting of a course maintenance reply 
packet receives the course maintenance reply packet from node WR2, WR4, and WR7 in predetermined 
time (s84), it will set it as O.K. of the course check of contiguity WR2 of a course control table, WR4, 
and WR7 (s85). 

[0067](Processing at the time of the fault occurrence between WR2 and WR5: Claims 6 and 12) 
Drawing 12 and drawing 14 (1) Set and node WR5, The course maintenance reply packet from node 
WR2 is not received in predetermined time (s84), but if it recognizes that the obstacle occurred 
between node WR2 from the course check of a course control table continuing investigating a course, 
contiguity of a course control table will change the course of WR2 during course construction (s86). 
Since the course under course construction is the direction of particular node AP, a fault notification 
packet is broadcast by one hop. (s87). This fault notification packet is set as packet kind:fault 
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information, address:broadcasting, contiguity.broadcasting, hop number:1, transmitting agency:WR5 f and 
sending agency:WR5. reconstruction of a course [ as opposed to / by this / particular node AP in node 
WR5 ] — carrying out (s88) — the method may use course constructing methods by above-mentioned 
this invention, such as a method and the conventional AODV. 

[0068] Drawing 14 (3) Set and node WR7 receives a fault notification packet (s93), When both the 
dispatch origin of the contiguity to address AP of a course control table and a fault notification packet 
is in agreement by WR5, contiguity of (s94) and a course control table changes the course of WR2 
during course construction (s95), and broadcasts a fault notification packet by one hop (s96). This fault 
notification packet is set as packet kind:fault information, address:broadcasting f contiguity:broadcasting, 
hop number:"!, transmitting agency:WR5, and sending agency:WR7. reconstruction of a course [ as 
opposed to / by this / particular node AP in node WR7 ] — carrying out (s97) — the method may use 
course constructing methods by above-mentioned this invention, such as a method and the 
conventional AODV. 

[0069]Since the contiguity to address AP of a course control table is WR1 and the dispatch origin of 
node WR4 of a fault notification packet does not correspond by WR5 if a fault notification packet is 
received, this fault notification packet is disregarded. 
[0070] 

[Effect of the Invention]In the wireless network with little [ as explained above ] access between other 
wireless nodes in which this invention accesses frequently a wireless node with each specific wireless 
node, In a specific wireless node, as opposed to each wireless node, each wireless node transmits a 
route maintaining packet by a unicast to a specific wireless node, The node which received the route 
maintaining packet can carry out unicast transmission of the course maintenance reply packet, and the 
transmission node of a route maintaining packet can maintain the course between a specific wireless 
node and each wireless node by the confirmation of receipt of a course maintenance reply packet. 
Therefore, to course maintenance with a specific wireless node, delay accompanying course 
maintenance can be made small and the futility of the non-line zone region in accordance with useless 
course construction processing, the processings for course maintenance, and these processings can 
be excluded. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2,**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 

[Field of the Invention]Each wireless node accesses a specific wireless node frequently, and this 
invention relates to the course maintenance method, course maintaining system, and wireless node 
device which perform course maintenance with a specific wireless node in a wireless network with little 
access between other wireless nodes. 



[Translation done.] 
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PRIOR ART 

[Description of the Prior Art]The conventional course management about the packet transfer between 
the wireless nodes (henceforth a "node") in a wireless network, There are a table drive system which 
always builds the course, a method on demand which builds a transfer path when the necessity for 
communication arises, and a hybrid system which combined the table drive system and the method on 
demand. 

[0003]Since channel information is notified to each node, each node reconstructs a course based on 
the information and a table drive system maintains a course when each node is periodical or detects 
change of topology, when communication arises, it can start transmission of a packet immediately. 
However, in the communication configuration accessed frequently [ a specific node ] from many nodes, 
the processing and communication for unnecessary course construction arise. 

[0004]On the other hand, a method on demand, For example, literature. (Charles E. Perkins, "Ad Hoc 
On-Demand Distance Vector Routing", in Proceedings of the 2nd IEEE Workshopon Mobile Computing) 
In Systems and Applications, pp.90-100, and AODV (Ad Hoc On-Demand Distance Vector Routing) 
proposed by 1999. When communication arises, a path planning packet is broadcast to the whole 
network, and course construction is attained when a destination node etc. return the reply. Therefore, 
although it becomes unnecessary [ the processing for course maintenance ] to a specific course, delay 
after communication arises until the first data packet is transmitted is not avoided. Since 
communication is impossible if the adjacent node which is in the range in which direct communication 
is possible in a radio link cannot be recognized, a route maintaining packet is broadcast to the adjacent 
node in the range in which direct communication is possible. Although the node which received this 
route maintaining packet recognizes an adjacent node (transmission node) by receiving a route 
maintaining packet, if this route maintaining packet is not received fixed time, it recognizes that change 
of the topology by an obstacle etc. broke out. For this reason, by the time it recognizes that change of 
topology broke out, the time beyond this fixed time will be needed. 

[0005]A hybrid system, For example, literature. Zygmunt J. Hass,"A New Routing Protocol for the 
Reconfigurable Wireless Networks", in IEEE ICUPC'97,pp.652-566. In ZRP (Zone Routing Protocol) 
proposed by 1997. The concept of a zone radius is introduced, and each node manages the course to 
the node in a zone radius with a table drive system, and suppose that the course to the node besides a 
zone radius is built by a method on demand. For this reason, if a zone radius is set up a specific node 
come in a zone radius, in the communication configuration accessed frequently [ a specific node ] from 
many nodes, the processing and communication for unnecessary course construction will arise like a 
table drive system. When a zone radius is set up a specific node come out of a zone radius on the 
other hand, in the communication configuration in which a specific node is frequently accessed from 
many nodes, delay will always arise like a method on demand. 
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EFFECT OF THE INVENTION 

[Effect of the Invention]In the wireless network with little [ as explained above ] access between other 
wireless nodes in which this invention accesses frequently a wireless node with each specific wireless 
node, In a specific wireless node, as opposed to each wireless node, each wireless node transmits a 
route maintaining packet by a unicast to a specific wireless node, The node which received the route 
maintaining packet can carry out unicast transmission of the course maintenance reply packet, and the 
transmission node of a route maintaining packet can maintain the course between a specific wireless 
node and each wireless node by the confirmation of receipt of a course maintenance reply packet. 
Therefore, to course maintenance with a specific wireless node, delay accompanying course 
maintenance can be made small and the futility of the non-line zone region in accordance with useless 
course construction processing, the processings for course maintenance, and these processings can 
be excluded. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention]By the way, since the specific node used as a gateway with 
an external network will be frequently accessed from many nodes, the above problems arise in such a 
communication configuration. 

[0007]That is, in the conventional table drive system, if it is necessary to have the channel information 
over all the nodes and an obstacle etc. detect change of topology, it is necessary to notify the 
detected node to all the nodes for reconstruction of a course, and each node needs to reconstruct a 
course based on this notice. Thus, the non-line zone region where the access frequency to "a specific 
node" follows maintaining the course of all the nodes on the course construction processing of those 
other than "a specific node", the processings for course maintenance, and these processings in a high 
system becomes useless. 

[0008]In the communication configuration in which a specific node is frequently accessed from many 
nodes instead of [ which does not need to perform course maintenance ], delay will always produce the 
conventional method on demand. Especially each node only transmits a route maintaining packet only 
to an adjacent node, did not receive the reply of the route maintaining packet from an adjacent node, 
and was not able to check whether the adjacent node would have received the route maintaining 
packet. Therefore, since it could not be coped with but change of topology needed to be recognized by 
another means when it cannot transmit to an adjacent node, although it could receive from the 
adjacent node, by the time it has recognized change of topology and reconstructed the course, time 
was taken, and delay was large. 

[0009]Since the conventional hybrid system changes a table drive system and a method on demand 
with the distance from a node, it has each problem of the conventional table drive system and a 
method on demand as it is. 

[0010]In the wireless network with little access between other nodes in which this invention accesses 
a node with each specific node frequently, To course maintenance with a specific node, it is delayed 
small, and aims at providing the course maintenance method, course maintaining system, and wireless 
node device which can exclude the futility of the non-line zone region in accordance with useless 
course construction processing, the processings for course maintenance, and these processings. 



[Translation done.] 
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MEANS 

[Means for Solving the Problem]A course maintenance method in a wireless network, a course 
maintaining system, and a wireless node device of this invention, In a specific wireless node, as 
opposed to each wireless node, each wireless node transmits a route maintaining packet to a specific 
w j re | ess node, A node which received a route maintaining packet transmits a course maintenance reply 
packet, and a transmission node of a route maintaining packet maintains a course between a specific 
wireless node and each wireless node by the confirmation of receipt of a course maintenance reply 
packet. 

[0012]By invention of a statement, to claims 1, 7, 13, and 14. A specific wireless node holds a course 
control table in which an "address", "contiguity", a "hop number", and a "course check" were 
described, an "address" which makes "contiguity" the same — a route maintaining packet which 
indicated all, [ generate and ] It checks carrying out the unicast of this route maintaining packet to a 
wireless node applicable to "contiguity", receiving a course maintenance reply packet which a wireless 
node which received a route maintaining packet transmitted, and maintaining each course. 
[0013]When a wireless node holds a course control table in which an "address", "contiguity", and a 
"hop number" were described and a route maintaining packet is received, Take out all the "addresses" 
described by this route maintaining packet, and a route maintaining packet which indicated all the the 
"addresses" which makes "contiguity" of a course control table the same to that "address" is 
generated, Unicast relay of this route maintaining packet is carried out to a wireless node applicable to 
"contiguity", When a route maintaining packet does not need to be relayed, or when specified time 
elapse of the route maintaining packet is relayed and carried out, A course maintenance reply packet 
to a specific wireless node is generated, unicast transmission is carried out, when a course 
maintenance reply packet is received, information which shows that a route maintaining packet was 
received by a self-node is added to the course maintenance reply packet, and unicast relay is carried 
out. 

[0014]By invention of a statement, to claims 2, 8, 13, and 14. A specific wireless node holds a course 
control table in which an "address", "contiguity", a "hop number", and a "course check" were 
described, It checks generating a route maintaining packet, broadcasting this route maintaining packet 
to an adjoining wireless node which is in a range in which direct communication is possible in a radio 
link, receiving a course maintenance reply packet transmitted from a wireless node which received a 
route maintaining packet, and maintaining each course. 

[001 5]When a wireless node holds a course control table in which an "address", "contiguity", and a 
"hop number" were described and a route maintaining packet is received, The dispatch origin is 
checked, and in being the first route maintaining packet from a specific wireless node, a course 
maintenance reply packet to a specific wireless node is generated, and it carries out unicast 
transmission. 

[0016]By invention of a statement, to claims 3, 9, 13, and 14. A wireless node hojds a course control 
table in which an "address", "contiguity", a "hop number", and a "course check" were described, 
Generate a route maintaining packet at predetermined time, and a unicast is carried out to a specific 
wireless node, Add information which can identify a self-node uniquely when a route maintaining packet 
is received to a route maintaining packet, and it hooks up to a specific wireless node, If a course 
maintenance reply packet which a specific wireless node transmitted is received, a course with a 
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specific wireless node will be recorded on a course control table, when this course maintenance reply 
packet is addressing to a self-node, it is discarded, and in addressing to a wireless node of others, it is 
relayed. 

[0017]When a specific wireless node holds a course control table in which an "address", "contiguity", 
and a "hop number" were described and a route maintaining packet is received, Information on a 
wireless node which passed from this route maintaining packet is taken out, that channel information is 
recorded on a course control table, a transmitting agency is taken out from a route maintaining packet, 
and the unicast of the course maintenance reply packet is carried out to that transmitting origin. 
[0018]By invention of a statement, to claims 4, 10, 13, and 14. A wireless node holds a course control 
table in which an "address", "contiguity", a "hop number", and a "course check" were described, It 
broadcasts to a wireless node which generates a route maintaining packet and adjoins predetermined 
time, When the unicast of the course maintenance reply packet is carried out to the transmitting origin 
when a route maintaining packet is received, and a course maintenance reply packet cannot be 
received from an adjoining wireless node, information corresponding to the adjoining wireless node is 
deleted from a course control table, and a course is reconstructed. 

[0019]In an invention given in claims 5, 11, and 13, about predetermined time which reception of a 
packet used for a "course check" described in a course control table takes, a specific wireless node 
reconstructs a course between wireless nodes, when a packet is not sent in the predetermined time 
from a wireless node. 

[0020]By invention of a statement, to claims 6, 12, and 14, a wireless node, After transmitting a packet 
to other wireless nodes in a course based on a course control table, even if it carries out specified 
time elapse, when there is no reply packet, The same course as "contiguity" of a course which does 
not have a reply packet among "contiguity" described in a course control table is deleted, a fault 
notification packet is broadcast to an adjoining wireless node which is in a range in which direct 
communication is possible in a radio link, and a course between wireless nodes is reconstructed. 
[0021] 

[Embodiment of the Invention]D rawin g 1 shows the example of composition of a wireless network. In a 
figure, the specific node used as a gateway with an external network is set to AP (access point), Node 
WR1 and WR2 are connected to particular node AP via a radio link, Furthermore node WR1 and node 
WR4 are connected, node WR4, node WR3, WR5, WR6, and WR7 are connected, node WR2 and node 
WR5 are connected, the nodes WR5 and WR7 are connected further, and node WR3 and node WR6 are 
connected. 

[0022]The course control table of each node comprises "an address (destination node)", "contiguity 
(adjacent node transmitted in order to send a packet to a destination node)", and "a hop number (by 
the time a packet reaches a destination node, it is metric [ of a required course ])." For example, in 
particular node AP, it becomes contiguity WR1 and the hop number 1 to address WR1, and becomes 
contiguity WR1 and the hop number 2 to address WR3. The contiguity at the time of making particular 
node AP into an address and a hop number are set to the course control table of each node WR 1-7. 
[0023]As for this invention, in particular node AP, as opposed to each nodes WR1-WR7, each nodes 
WR1-WR7 transmit a route maintaining packet to particular node AP, The node which received the 
route maintaining packet transmits a course maintenance reply packet, and the transmission node of a 
route maintaining packet maintains the course between particular node AP and each nodes WR1-WR7 
by the confirmation of receipt of a course maintenance reply packet. Hereafter, the embodiment led by 
AP which transmits a route maintaining packet from particular node AP to each nodes WR1-WR7, and 
the embodiment of WR initiative to which each nodes WR1-WR7 transmit a route maintaining packet to 
particular node AP are described. 

[0024]The embodiment led by <AP: Claims 1, 2, 5, 7, and 8 and 11> drawing 2 show the course control 
table of particular node AP in led by AP. The composition of a wireless network and the course control 
table of the nodes WR1-WR7 are the same as what is shown in drawing 1 . 

[0025]In the course control table of particular node AP, the column of a "course check" other than an 
"address", "contiguity", and a "hop number" is provided. A "course check" means whether each node 
received the route maintaining packet in predetermined time by the confirmation of receipt of a course 
maintenance reply packet. 

[0026](The 1st control sequence led by AP: Claims 1 and 7) The 1st control sequence led by AP is 
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explained with reference to drawing 3 - drawing 7 . Drawing 3 shows the control sequence at the time 
of the route maintaining packet transmission in particular node AP. Drawing 4 shows the control 
sequence in the nodes WR1-WR7. Drawing 5 shows the control sequence at the time of the course 
maintenance reply packet reception in particular node AP. Drawing 6 shows the example of 
composition of a route maintaining packet. Drawing 7 shows the example of composition of a course 
maintenance reply packet. 

[0027](Control sequence at the time of the route maintaining packet transmission in particular node 
AP) In drawing 2 and 3, if it investigates whether particular node AP has an unsettled group which 
becomes a course control table from an "address", "contiguity", and a "hop number" and there is an 
unsettled group, a route maintaining packet will be generated. As for a route maintaining packet, as 
shown in draw\ngJ5, packet kind, address, contiguity, hop number, and transmitting origin and a sending 
agency comprise a real address. A real address means the node which should receive a route 
maintaining packet. 

[0028]Here, the groups of the "address" of the course control table of particular node AP, 
"contiguity", and a "hop number" are described to be [an address, contiguity, and a hop number]. First, 
as shown in drawing 2 , there is a group of [WR1, WR1, 1], and it turns out that an adjacent node is WR1 
(s1). The route maintaining packet of contiguity WR1 here by that (it is the first route maintaining 
packet) not existing (s2), Drawing 6 (1) A route maintaining packet (transmitting [ course maintenance, 
address:WR1, contiguity:WR1, hop number:*!, and ] origin: packet kind : AP and dispatch origin : AP and 
real address:WR1) as shown is generated (s3). Next, about [WR2, WR2, 1], the route maintaining packet 
(transmitting [ course maintenance address:WR2, contiguity:WR2, hop number:! , and ] origin: packet 
kind : AP and dispatch origin : AP and real address:WR2) of contiguity WR2 is generated in the similar 
manner (s3). 

[0029]Next, since the route maintaining packet of contiguity WR1 already exists about [WR3, WR1 t 3] 
(s2), WR3 is added to the real address of this route maintaining packet (s4, drawing 6 (2)). Since the 
route maintaining packet of contiguity WR1 already exists if attached to [WR4, WR1, 2] (s2), WR4 is 
added to the real address of this route maintaining packet (s4, d raw ing 6 (3)). The route maintaining 
packet by the addition of a real address is generated also to [WR5, WR2, 2], [WR6, WR1, 3], and [WR7, 
WR2, 3] like the following, respectively. 

[0030]As for a route maintaining packet two kinds, WR1 direction and WR 2-way, are generated by the 
above. As for the route maintaining packets of WR1 direction, :AP and dispatch origin is [ packet 
kind:course maintenance, address:WR1 , contiguity:WR1, hop number:"!, and transmitting origin ] :AP and 
real address:WR1, WR3, WR4, and WR6 ( drawing 6 (4)). On the other hand, as for the route maintaining 
packets of WR 2-way, :AP and dispatch origin is [ packet kind:course maintenance, address:WR2 
contiguity:WR2, hop number:"!, and transmitting origin ] :AP and real address:WR2, WR5, and WR7 
( drawing 6 (5)). And the course check of each course is carried out during course investigation, and 
two kinds of route maintaining packets are transmitted to node WR1 and WR2. 

[0031](Control sequence in the nodes WR1-WR7) In drawing 2 and 4, node WR1 reception of a route 
maintaining packet will investigate whether a real address has nodes other than a self-node (s12). (s1 1) 
Here, since a real address has node WR3 other than a self-node, WR4, and WR6, a route maintaining 
packet is generated according to the course control table of node WR1 (s13-s17). Since it turns out 
that [WR4, WR4, 1] to contiguity of a course control table is WR4 and the route maintaining packet of 
contiguity WR4 does not exist to real address WR4, The route maintaining packet (packet kind: course 
maintenance, address:WR4, contiguity:WR4, hop number:"!, real address:WR4) of contiguity WR4 is 
generated. Since the route maintaining packet of contiguity WR4 already exists if attached to [WR6, 
WR4, 2], WR6 is added to the real address of this route maintaining packet. It is the same even if 
attached to [WR3, WR4, 2]. Thereby, node WR1 transmits the route maintaining packet used as packet 
kind:course maintenance, address:WR4, contiguity:WR4, hop number:"!, real address:WR3, WR4, and WR6 
to node WR4 (s18), and it becomes the receiving waiting of a course maintenance reply packet (s19). 
[0032]Node WR4 will be processed like node WR1, if the route maintaining packet from node WR1 is 
received. That is, the route maintaining packet used as packet kind:course maintenance, address:WR3, 
contiguity :WR3, hop number:"!, and real address:WR3 is transmitted to node WR3 (s18). The route 
maintaining packet used as packet kind:course maintenance, address:WR6, contiguity:WR6, hop 
number: 1, and real address:WR6 is transmitted to node WR6 (s18). And it becomes the receiving waiting 
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of a course maintenance reply packet (s19). 

[0033]Since any nodes other than a self^node do not exist in a real address if the route maintaining 
packet from node WR4 is received (s12), node WR3 generates the course maintenance reply packet to 
particular node AP which is a transmitting agency, and it replies it to node WR4 (s23, s24). As for a 
course maintenance reply packet, as shown in drawing 7 , packet kind, address, contiguity, hop number, 
and transmitting origin and a sending agency comprise a normal course. This course maintenance reply 
packet is set as packet kind:course maintenance reply, address:AP, and contiguity:WR4, hop number:3, 
transmitting agency:WR3, sending agency:WR3, and normal course:WR3 ( drawing 7 (1)). Node WR6 
performs the same processing as node WR3. 

[0034]Node WR4 is the receiving waiting of the course maintenance reply packet in s19, If a course 
maintenance reply packet is received from the nodes WR3 and WR6 (s20, s21) ( the course maintenance 
reply packet which added the self-node to those normal courses and which newly generated the 
course maintenance reply packet and received will be canceled. A new course maintenance reply 
packet is set as packet kindrcourse maintenance reply, address:AP, and contiguity:WR1, hop number:2, 
transmitting agency:WR4, sending agency:WR4, normal course:WR3, WR4, and WR6 (drawing 7 (2)), and 
is transmitted to node WR1 (s22). 

[0035]Node WR1 performs the same processing as node WR4. A course maintenance reply packet is 
set to packet kind:course maintenance reply, address:AP, contiguity:AP, and hop number:*!, transmitting 
agency:WR1, sending agency:WR1, normal course:WR1, WR3, WR4, and WR6 (drawing 7 (3)), and is 
transmitted to particular node AP. 

[0036]About the root of node WR2, WR5, and WR7, similarly From node WR2 to a packet kind:course 
maintenance reply. Address: The course maintenance reply packet set to AP, contiguity:AP, and hop 
number:"!, transmitting agency:WR2, sending agency:WR2, normal course:WR2, WR5, and WR7 is 
transmitted to particular node AP. 

[0037](Control sequence at the time of the course maintenance reply packet reception in particular 
node AP) In drawing 2 and 5, After particular node AP transmits two kinds of route maintaining packets 
to node WR1 and WR2, If it is the receiving waiting of the course maintenance reply packet (s31) and 
the course maintenance reply packet from node WR1 is received in predetermined time (s32), Normal 
course WR1, WR3, WR4, and WR6 are taken out from a course maintenance reply packet, and each 
course check corresponding to address WR1 of a course control table, WR3, WR4, and WR6 is changed 
into O.K. out of course investigation (s33). The course maintenance reply packet from node WR2 is 
processed similarly (s34). 

[0038](Processing at the time of the fault occurrence between WR5 and WR7: Claims 5 and 1 1) In 
drawing 2, node WR5 transmits a route maintaining packet to node WR7 according to the procedure 
which received and mentioned the route maintaining packet above from node WR2, and it goes into the 
reception waiting state of a course maintenance reply packet ( drawing 4 , s19). Here, even if it carries 
out specified time elapse, when a course maintenance reply packet is not received from node WR7, 
node WR5 generates a course maintenance reply packet. This course maintenance reply packet sets 
up packet kind:course maintenance reply, address:AP, and contiguity:WR2, hop number:2, transmitting 
agency:WR5, sending agency:WR5, and normal course:WR5, and is transmitted to node WR2. 
[0039]The packet~kind:course maintenance reply of the course maintenance reply packet which 
received node WR2, address:AP, contiguity: AP and hop number:"!, transmitting agency:WR2, sending 
agency:WR2, normal course:WR2, and WR5 are set up, and it is transmitted to particular node AP. 
[0040]Particu!ar node AP takes out normal course WR2 and WR5 from the course maintenance reply 
packet which received, and changes each course check corresponding to address WR2 of a course 
control table, and WR5 into O.K. out of course investigation. If specified time elapse of particular node 
AP is carried out after transmitting a route maintaining packet, it will investigate each course check of 
a course control table, and will reconstruct a course to the course of address WR7 under course 
investigation ( drawing 5 , s35). 

[0041](The 2nd control sequence led by AP: Claims 2 and 8) The 2nd control sequence led by AP is 
explained with reference to dra wing 8 - drawing 11. Draw ing 8 shows the control sequence of particular 
node AP. Drawing 9 shows the control sequence in the nodes WR1-WR7. Drawing 10 shows the 
example of composition of a route maintaining packet. Drawing 1 1 shows the example of composition of 
a course maintenance reply packet. 
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[0042]A route maintaining packet comprises packet kind, address, contiguity, hop number, and 
transmitting origin and a sending agency, as shown in dr awing 10. Here, :AP and dispatch origin is set 
[ maximum / of the hop number of packet kind:course maintenance, address:broadcasting, 
contiguity:broadcasting, and a hop number:course control table / (3), and transmitting origin ] as :AP. 
[0043]In drawing 2 and 8, particular node AP sets up the course check to each course of a course 
control table during course investigation (s41), broadcasts the route maintaining packet shown in 
drawing 1 0_ which set the transmitting agency to AP (s42), and goes into the receiving waiting of a 
course maintenance reply packet (s43). 

[0044]In drawing 9 , if node WR1 is in the state of the waiting for reception of a route maintaining 
packet (s51) and the route maintaining packet from particular node AP is received in predetermined 
time (s52), the dispatch origin of a route maintaining packet will be checked (s53). and the dispatch 
origin of the contiguity to address AP of the course control table of node WR1 and a route maintaining 
packet is in agreement — it is (here both AP) — case (s54) A course maintenance reply packet is 
transmitted to particular node AP which is a sending agency (s55). A course maintenance reply packet 
comprises packet kind, address, contiguity, hop number, and transmitting origin and a sending agency, 
as shown in drawing 11 . Here, it is set as packet kind:course maintenance reply, address:AP, 
contiguityiAP, and hop number:1, transmitting agency:WR1, and sending agency:WR1. 
[0045]Node WR1 broadcasts the route maintaining packet set as the self-node the sending agency 
(s56). As for packet kind:course maintenance, address:broadcasting, contiguity:broadcasting, hop 
number:2, and transmitting origin, this route maintaining packet is set as :AP and sending agency:WR1. 
[0046]While other nodes which received this route maintaining packet are processed similarly and 
transmit to course maintenance reply packet dispatch-origin, respectively, a route maintaining packet 
is broadcast. However, since the hop number of the route maintaining packet from node WR4 is 1, node 
WR3, WR6, and WR7 do not broadcast a route maintaining packet. In each node which received the 
course maintenance reply packet, a course maintenance reply packet is transmitted to addressing to a 
node of the contiguity to address AP of a course control table one by one, and particular node AP is 
reached eventually. 

[0047]In drawing 8 , particular node AP takes out transmitting agency WR1 of the course maintenance 
reply packet which received in predetermined time, and changes each course check corresponding to 
address WR1 of a course control table into O.K. out of course investigation (s44, s45). The same may 
be said of the course maintenance reply packet from other transmitting origin. If specified time elapse 
of particular node AP is carried out after broadcasting a route maintaining packet, it will investigate 
each course check of a course control table, and will reconstruct a course to the course of the 
address under course investigation (s46). 

[0048](Processing at the time of the fault occurrence between WR5 and WR7: Claims 5 and 11) When 
an obstacle occurs between WR5 and WR7, Since a course maintenance reply packet is replied to 
particular node AP about the nodes WR1-WR6, each course check of the course control table of 
particular node AP is O.K. However, since the course maintenance reply packet from node WR7 does 
not reach particular node AP, a corresponding course check continues course being under 
investigation. Therefore, if specified time elapse of particular node AP is carried out after broadcasting 
a route maintaining packet, it will investigate each course check of a course control table, and will 
reconstruct a course to the course of address WR7 under course investigation. 

[0049]The embodiment of <WR initiative: Claims 3, 4, 6, 9, and 10 and 12> drawing_12_show the course 
control table of the nodes WR1-WR7 in WR initiative. The composition of a wireless network and the 
course control table of particular node AP are the same as what is shown in drawing 1 . 
[0050]In the course control table of the nodes WR1-WR7, the column of a "course check" other than 
an "address", "contiguity", and a "hop number" is provided. A "course check" means whether each 
noc | e received the route maintaining packet in predetermined time by the confirmation of receipt of a 
course maintenance reply packet. 

[0051](The 1st control sequence of WR initiative: Claims 3 and 9) The 1st control sequence of WR 
initiative is explained with reference to d raw ing 1 3 . Drawing 13 shows the control sequence in the 
nodes WR1-WR7. Here, although the case of node WR6 is explained, the same may be said of other 
node WR3 and WR7. 

[0052]In drawing 12 and 13, since it does not receive the route maintaining packet addressed to 
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particular node AP even if it carries out specified time elapse of node WR6 (s61), it generates the 
route maintaining packet addressed to particular node AP, and transmits to addressing to node WR4 of 
contiguity based on a course control table (s62). This route maintaining packet a packet kind: It is set 
as course maintenance, address:AP, and contiguity:WR4, hop number:3, transmitting agency:WR6, and 
sending agency:WR6. And it goes into the receiving waiting of a course maintenance reply packet (s63). 

[0053]If the route maintaining packet addressed to particular node AP is received from node WR6 in 
predetermined time (s61), node WR4 will search the adjacent node to address AP from a course 
control table, and it will transmit a route maintaining packet to node WR1 here (s64). As for this route 
maintaining packet, setting out is changed into packet kind:course maintenance, address:AP t and 
contiguity:WR1, hop number:2, transmitting agency:WR6, and sending agency:WR4. And it goes into the 
receiving waiting of a course maintenance reply packet (s65). 

[0054]If the route maintaining packet addressed to particular node AP is received from node WR4 in 
predetermined time, node WR1 will be processed like node WR4 and it will transmit a route maintaining 
packet to particular node AP. As for this route maintaining packet, setting out is changed into packet 
kind:course maintenance, address:AP, contiguity:AP, and hop number:"!, transmitting agency:WR6, and 
sending agency:WR1 . 

[0055]If a route maintaining packet is received from node WR1, particular node AP will take out 
transmitting agency WR6 from a route maintaining packet, and will transmit a course maintenance reply 
packet to node WR1 of the contiguity obtained from the course control table by making node WR6 into 
an address. As for :AP and dispatch origin, this course maintenance reply packet is set [ packet 
kind:course maintenance reply, address:WR6, contiguity:WR1 , hop number:3, and transmitting origin ] 
as :AP. 

[0056]Node WR1 is contained in the receiving waiting of a course maintenance reply packet (s65), Into 
predetermined time, it recognizes that the course to particular node AP is normal in receiving the 
course maintenance reply packet addressed to node WR6 from particular node AP, and the course 
check of address AP of a course control table is set to O.K. (s66). And node WR1 makes node WR6 an 
address and a course maintenance reply packet is transmitted to node WR4 of the contiguity obtained 
from the course control table (s67). As for this course maintenance reply packet, as for packet 
kind:course maintenance reply, address:WR6, contiguity:WR4, hop number:2, and transmitting origin, 
setting out is changed into :AP and sending agency:WR1. 

[0057]If the course maintenance reply packet addressed to node WR1 to node WR6 is received in 
predetermined time, node WR4 will recognize that the course to particular node AP is normal, and it will 
set address AP of a course control table, and the course check of WR1 to O.K. And it processes like 
node WR1 and a course maintenance reply packet is transmitted to node WR6. As for this course 
maintenance reply packet, as for packet kind:course maintenance, address:WR6, contiguity:WR6, hop 
number:1, and transmitting origin, setting out is changed into :AP and sending agency:WR4. 
[0058]Node WR6 recognizes that the course to particular node AP is normal in going into the receiving 
waiting of the course maintenance reply packet (s63), and receiving a course maintenance reply packet 
from node WR4 in predetermined time, and it sets address AP of a course control table, and the course 
check of WR4 to O.K. (s68). Since the address is a selFnode at this time, processing is ended without 
transmitting a course maintenance reply packet. 

[0059](Processing at the time of the fault occurrence between WR2 and WR5: Claims 6 and 12) In 
drawing 12 and 13, node WR5, A route maintaining packet is received from node WR7, a route 
maintaining packet is transmitted to node WR2 according to the procedure mentioned above, and it 
goes into the reception waiting state of a course maintenance reply packet (s65). even if it carries out 
specified time elapse, a course maintenance reply packet is not replied from node WR2 here (s66). 
When specified time elapse is carried out without the fault notification packet mentioned later also 
receiving (s69, s70) If the fault notification packet which received is transmitted from the direction of 
particular node AP (an address is contiguity of AP) (s71), a fault notification packet will be broadcast 
by one hop. (s72). This fault notification packet is set as packet kind:fault information, 
address:broadcasting, contiguityibroadcasting, hop number:1, transmitting agency:WR5, and sending 
agency:WR5. And contiguity of a course control table deletes setting out of the course of WR2 (s73). 
[0060]Node WR7 receives not a course maintenance reply packet but a fault notification packet, The 
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case (s75) where both the dispatch origin of the contiguity to address AP of a course control table and 
a fault notification packet is in agreement by WR5, If specified time elapse is carried out, with both 
packets not received (s76), a fault notification packet will be broadcast by one hop (s72), and setting 
out of the course to particular node AP will be deleted (s73). This fault notification packet is set as 
packet kind:fault information, address:broadcasting, contiguity:broadcasting, hop number:"!, transmitting 
agency:WR5, and sending agency:WR7. 

[0061]Since the contiguity to address AP of a course control table is WR1 and the dispatch origin of 
node WR4 of a fault notification packet does not correspond by WR5 if a fault notification packet is 
received, this fault notification packet is disregarded. 

[0062]reconstruction of a course [ as opposed to / in node WR5 and WR7 / particular node AP by the 
above ] — carrying out (s74) — the method may use course constructing methods by above- 
mentioned this invention, such as a method and the conventional AODV. 

[0063](The 2nd control sequence of WR initiative: Claims 4 and 10) The 2nd control sequence of WR 
initiative is explained with reference to drawing 14. Drawing 14 shows the control sequence in the 
nodes WR1-WR7. Here, although the case of node WR5 is explained, it is the same about other nodes. 
[0064] Drawing 1 2 and 14 (1) It sets, and if node WR5 becomes a certain time, it will carry out all the 
course checks of a course control table during course investigation (s81). And a route maintaining 
packet is generated and it broadcasts by one hop. (s82). This route maintaining packet is set as packet 
kindxourse maintenance, address:broadcasting, contiguity:broadcasting, hop number:1, transmitting 
agency:WR5, and sending agency:WR5. And it goes into the receiving waiting of a course maintenance 
reply packet (s83). 

[0065]Drawing 14 (2) If it sets and node WR2 receives a route maintaining packet (s91), a course 
maintenance reply packet will be generated and it will transmit to addressing to node WR5 which 
transmitted the route maintaining packet (s92). This course maintenance reply packet is set as a 
packet kind:course maintenance reply, address:WR5, contiguity:WR5, hop number:1, transmitting 
agency:WR2, and sending agency:WR2. Node WR4 which receives a route maintaining packet and WR7 
are the same. 

[0066] Drawing 14 (1) It sets, and if node WR5 in the receiving waiting of a course maintenance reply 
packet receives the course maintenance reply packet from node WR2, WR4, and WR7 in predetermined 
time (s84), it will set it as O.K. of the course check of contiguity WR2 of a course control table, WR4, 
and WR7 (s85). 

[0067](Processing at the time of the fault occurrence between WR2 and WR5: Claims 6 and 12) 
Drawing 12 and drawing 14 (1) Set and node WR5, The course maintenance reply packet from node 
WR2 is not received in predetermined time (s84), but if it recognizes that the obstacle occurred 
between node WR2 from the course check of a course control table continuing investigating a course, 
contiguity of a course control table will change the course of WR2 during course construction (s86). 
Since the course under course construction is the direction of particular node AP, a fault notification 
packet is broadcast by one hop. (s87). This fault notification packet is set as packet kind:fault 
information, address:broadcasting, contiguity:broadcasting, hop number:1, transmitting agency:WR5, and 
sending agency:WR5. reconstruction of a course [ as opposed to / by this / particular node AP in node 
WR5 ] — carrying out (s88) — the method may use course constructing methods by above-mentioned 
this invention, such as a method and the conventional AODV. 

[0068]Drawing 14 (3) Set and node WR7 receives a fault notification packet (s93), When both the 
dispatch origin of the contiguity to address AP of a course control table and a fault notification packet 
is in agreement by WR5, contiguity of (s94) and a course control table changes the course of WR2 
during course construction (s95), and broadcasts a fault notification packet by one hop (s96). This fault 
notification packet is set as packet kind:fault information, address:broadcasting, contiguity:broadcasting, 
hop number:1, transmitting agency:WR5, and sending agency:WR7. reconstruction of a course [ as 
opposed to / by this / particular node AP in node WR7 ] — carrying out (s97) — the method may use 
course constructing methods by above-mentioned this invention, such as a method and the 
conventional AODV. 

[0069]Since the contiguity to address AP of a course control table is WR1 and the dispatch origin of 
node WR4 of a fault notification packet does not correspond by WR5 if a fault notification packet is 
received, this fault notification packet is disregarded. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] The figure showing the example of composition of a wireless network. 
[Drawing 2] The figure showing the course control table of particular node AP in led by AP. 
[ Draw ing 3]The figure showing the control sequence at the time of the route maintaining packet 
transmission in particular node AP. 

[Drawing 4] The figure showing the control sequence in the nodes WR1-WR7. 

[Drawing 5] The figure showing the control sequence at the time of the course maintenance reply 

packet reception in particular node AP. 

[Drawing 6]The figure showing the example of composition of a route maintaining packet. 

[Drawing 7] The figure showing the example of composition of a course maintenance reply packet. 

[Drawing 8] The figure showing the control sequence of particular node AP. 

[D ra wing 9]The figure showing the control sequence in the nodes WR1-WR7. 

[Drawing 10]The figure showing the example of composition of a route maintaining packet. 

[Drawing 1 1] The figure showing the example of composition of a course maintenance reply packet. 

[Drawing 12] The figure showing the course control table of the nodes WR1-WR7 in WR initiative. 

[Drawing 1 3]The figure showing the control sequence in the nodes WR1-WR7. 

LQiavymg 14]The figure showing the control sequence in the nodes WR1-WR7. 

[Description of Notations] 

AP Specific wireless node (particular node) 

WR wireless node (node) 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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m&m 5 ] nwts i s fcttis*^ 2 K:teis©a&*si* 

BS^x f ? J tcfflnS-'f-'r » F©g{B«tg"3"4i?T5&»#raj 10 
Fj&J&fcft-tCttnJJtetctt. ffl&MMs- Fi©B8© 

m&*nmmt z>ct %&wl 1 1 sum* ? f 7 - * £ 
m^m 6 3 »jjsb 3 * fcww^« 4 iciHts©^^^ 

•7 h <7 ~- ? lew-} zmtmft-fimcis^x > 

ftfc TRgj jlfa^f F©frl>SB8© 20 

tin— ©SBSiSMftu » F£Mg'; 

^^-rtt^am^^isH^^sRS-rs^^- f^ 
^a-F=ttxbu tuia^^- Fi©ra ©*!?§£# 

IWBl95e*B«l^-FB. («T r^$fej in 30 

i/-F («T rp^j in -5) . FtfjBflB^- 

Ffca< s-t?tc^s^igs§©y h »; ? t> out r* * 
5) *fBofeigB«aa*^ft/. rp^j srig— i-r 

SteBM- F^ot.-*-** F"i***K£. ltrtBSS§ltJ#^* 

er » f z&mbtcums- F&mfmLtcmmttiEm >■< 40 
#j=si£fi*, 

fnaftBK^-Ftt. rasjtj , ri$gj . r 
4ffiU5tgH»fflSi*fi^o. fraasHat^^ f F£ 
«m u i * k . c ©gg&HB** * tr kc taa? 3 tiit± 

r© r^g^gj ^ax^tHu. *© r%$fej cc^uTitftag 

Ofc«K*iJ#'<* » h **fiST 4 *S i . C ©*iKIK# 
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S^^^nig-irS/cBmflB^ggffi^^ f 

at . ffifflmmmmm'Vr ? v z&mhfc t * »*© 
5*si*«r^, 

mflB^y- F iBuSB^^^- F i©rat?^ - ^ » h 

aSSditf ^ftf*^- Fi. ^gp©*f YV-~i>t<D>? 

ffrie#S^^-FB. jg^fey-F (felT r^5fej in 
g^-F («T rpgfj in^) , >^Tv \tm%s- 

fks< *-rK^»saigis©> f u y i 7 («r r*-? y 

in^>) . a*By-FJMIr309WrtK/'C4r9 F4 

5) *faufcfi8§«a*=&«}#L» emitter » h& 

^fiR-T4#Bli . C ©igSS^^'^ s> K **S« U > i 7 T 

fc^sai^- F*»e>asfli3nfe«K*^>s«-''«4 r 7 h^s 
e b r &m&* tm 0 x n 4 c i ^mis-r 4 ms. t z m 

X.. 

^{fL//ci^ic, * ©^ff 7c* fitis L/ rMsa^^ ^ 

- F*>6©fi]»t:©iglSiHI^>*y 9 F-C*4»&(c», 
mrlB^^^- F^©SB*tJ#iK« ^"^ » hZ£j&b 

mif BSS^ y - F i m&ftfeMM s-Ftom-C'iirvh 

mmr 4 c t %««f«bbt 4 c i -j-sftai* 

^fs^f^^^-Fi. tt»©*» Fa-i'icy 

? F >7-^(c*jn-c. 
W3B*e»>-Ftt. ja^fe^-F (felT r^j in 

5) . jE^fe^- FK^j F*JlW4/cfeK$Kil-r4l$ 

«v-F («T r$Hgj in^) . /ty^ F y — 

YicM< SXK'jmte&SOJ YVvf (JiTF r*>^ 
aeo^3&»5s6>%*Tffl («T rjggg^x yi'j in 

5) 4IBU/cifIS§ i SS« ; 5r^U > BffS©H#IiJCCigSg*t 
ftjiiry F^fiSL/rBMlB^^^-F^^+f^ 
F -T 4^15 i . IWES^It J*/"5 » f U /c i t tc 
g y _ K %-*KHai|"C# 4tt$B ; &Sa§«^^ ^ F K 
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& t mzftfeMU y—vt ©igss £ m t anssffisatK: §a 
ii-r z^m £ . c ©sssNimEm^y * f # s ^ - k« 

-r©*i-£B-?-n£$i*u ffe©fts<«>- F*rc©»£B 
ms^nmy-¥it, , r»gfj . r*»y 

FSrSft Lfc£*«:, C©&iK*6J^y? F#><E>MiSU 
WHBiU- F©1t#R£EX9ttJU ^©iSS8W$R^HMlBM 10 

ma ytzw. *) m o -c <D&mK^ws&i&gf&.\t> ■< y ? f 

y- F«>*-<{ca:i»3i*Mi^- Fi^«to^^ns 
flrga&eBu-Ftt. jested- f (WT r^j <tt,> 

■5) . 3fc5fc>>- Ffc^y? F£gW£/ctf>«:fa£-r-£g| 
SM-F (JWT TKSJ £t^) . h^^fey- 

Fccg< as-cHti&g&igss©^ F U f £ (UTF r^? 7" 

»j 4t>9) . fcaw^-Fawje^iBrtKA*-* f* 

§iwL/c#>S#>&atrffi (feTF rggg^-^J £i^ 

tt^, F^fiS^r^-r^^^-F-^p-F* 

* K^(omm%^mum : &^'r •> f f 30 

[ 1 1 ] hm^s 7 * /c bi»*^ 8 k mm<Dmm 

tWffB5e*KllU-FB. H«IBM8§«il^cfB3n/c 

{COOT, MIBftl^^-F^e^WSfffiBtrartiC^^f 40 
Fj&JS&fcitvcc&O&Stc. BUIB^y- Fi©ra©M 

F 7-i'«:*jW*glSi(B*^Xf A. 

[ if ^ 1 2 ] It^m. lOifc BsMSB 9 (c!Bi£©& 

maumy- fb. fi&©&*su- FtcMaaeBraaaHc 

«j £R— ©ifflf&*BUIft , r.&*«£. Bfl^^i-F so 
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£©|HJ©£i&*#liSS"r5#a£ 4IifcC ££#!!(£ 

Cl»*3913] ^-^fc/rUT^y* F 

©£Sfi *tf 5 ARB > - F* £ . JfSB©* 
y- Ftf *4tctt4«Fj£ite*iU-- FitCfcOfllfiRSn* 

*j w & ifiss*tf# f ^ f a % mfc? z s— f©s 

©SlSft^tf^^^- F£. jWP©*» F7-^£© 
y- F V i -f & Z&J&ims - F £ (CJ: *) ^BJtStiS 

^S^-^ F "7- * tc *i i *tr, 

~ 10, 12 ©t»fn*HCiB*8©#S^* v F «7 
[0 00 1 ] 

£©ft6K y - F tc^l^iCT j> 42 x u . i&omms - F M 
©T^-fe^**^^^* f F ^-^icfci^-r^ #S© 
MM y - F £ ©SK*SJ#*tT 5 IISSItf#^ffi> liS§*IJ# 

[0 0 0 2 ] 

[<£*©*««] «ad*9 h7-^(cfe»5M/-F 

(«T l"y-F*J £lO) mw^» HESSfcRI-r* 
«£*©eSSSIIB, SB ! fe?(t^F«IROr*i< f— y;Hg 
Sb^£, afi©^*^D/cfiR«cK)^giK*flllgf ^ 
^rv> F^£, 7— y ;HB«J7J ^ £ ^ > y ^ > F 
;^£«#^b-&A:<'W y U f F77^£* J *5„ 

[0 0 0 3] f -yjUBft^SB. FsWtJWW* 
Sl»B F #ni?-©gE^*tftU htct *tc. ^SgtffB* 
S^- Ftca^lL/. F*5^©t»^cS-5^TSS§ 

nsii«»»-cB. ^stt«iKtiifs©fc»©«ra^am 

[0 0 0 4] t>fv> FTJ^B. WABSJK 

(Charles E. Perkins, "Ad Hoc On-Demand Distance V 
ector Routing", in Proceedings of the 2nd IEEE Wor 
kshopon Mobile Computing Systems and Applications, 
pp. 90-100, 1999 ) -Cfiyg3<VCt,>£AODV (Ad Ho 
c On-Demand Distance Vector Routing) "CB> ilff/^ 

s§ l t igss^ © tc to ©*aa B^FS £ ft % # , a« 



7 

zmms- ftc-fu- F*-rx r-r*. c©*8S8fiB3M-< 
-^B$rac©ig8SJt^^^ r^gftsnftwnB^ w 

W^Kcfc£ Ftfn^-©^t#llB£7tt££f2!t$-r£. 
C©fc#\ rtfn5>-©^{fc# 3 ita#7ct££f§fifc-r-5>£ 10 

-etc. c©— ^Rg^i©^^^^*.. 

[0 00 5] £7c, >W:/U v F*SCtt. 

(Zygmunt 3. Hass,"A New Routing Protocol for the 
Reconfigurable Wireless Networks", in IEEE ICUPC ' 
97, pp. 652-566, 1997)TSlffe 2 ilX 1>4ZRP (Zone R 
outing Protocol)^. V r ->*S<hl^flii: ; 5r*A 

U F^/->¥SF*3©y- F^©&SgB-r—^ 

;i«fS#5£-cW*IU V->^S^©y- F^©ii£?8B 

t>f ! 7>WS-e»It5C<!:iutl,^. core 

st>> ^©y- F#V r ->¥&rtK&£j:5fc:v'"-->¥ 20 

- F*^< ©^- F#>6«$^CT^-feX3*i£ji{f^JlS 

-cb, *gftiM!tsg©fc&©mffl^»m#£D&. - 

-ft, #«©y- F#v r ->¥&mc&S<fc5Kv>"-->¥ 
S^taseTSi. ^•>7 t -7>F^il5l«K: > *&£©./ 

- F*5^< ©y- F#>6«^CT?-feX3ftSM{iJfc!!8 
T B3TK: jS5£#£ D & C £ 5Cft -5 . 

[0 00 6 ] 

[ip^fis&bi^-r&isia] icot, st-su©*? 

h7-^i©y-F^x-i't^6!|t^©y" F«. ^< 30 

©y- Frt>6!t*$itT:?H2X$*i&e £&cft£©-e. c 
©J; 5 ^M«fl^-C«±IB©<fc 5 ftl?5gl#*ac 
[0 00 7 ] -ftzt>%, '&^(D^-7)Vm$ijT&V\Z, 

•r-<-r © y - f ten? sfisstff R£ <f> -^s* 5 * o . w 

fWe«fc*> Ftfay-©^t£tfcffl-r<5£. ^WL/rc^ 

FBc©®*n*SKiti&£ffl*ifcT£^#&£. c© 
j^tc T^-r©y- F©$isg£iliJ#-r-5t£B> rift 

^©y- FJ ^©T^-feX^Jg^lSli^-r-A-Ct*. 

ri#S©y-Fj JW^©^Sg«H» igS8itJ#©7c«> 40 

[0 00 8 ] $7c. SE3fe©:*>:f v> F#5£B. ^8g*S 

^tf^grts&W^fr^ce. l$5£©y- Frt^<©y 

- f a> 6 mmc r t> -fe x $ n -s am^r «i:(caj2*5 

£D5C£K:ft£. #K, &y-FB, iMtft^? 

fI!S»J^ s> r ©jIfi*£W JciBS< 1 m&y - 
tefritc. btcifi-^x, m&s- h'frh%:<a~e%zififfi 
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r F*a^-©^b£iSf$T&&g* 3 &^7c©r. h# 

[0009] Se*©^-y ^ >; ? f#5£b» y- F 
&> 6 ©ffift (c J: o f f - - :/ ;Hg«i^ £ * > :r v > F # 

[0010] FjWJE©-'- FKMSK 

GCT^-tzXU ffi©-/— Fra©T^H2X*5^ftt,^^^ 

s» F v - 1> </C$sH~C . #S© y - F £ <0*SSS*ftf#K:?t b 
rBSBi*/lN3<U. ^l*ft«8S»^*aS. *IS&8tt#© 
7c«f)©Mffl> cne»©®atc# i 5^^ii©3feli;^*< 

m ; - f Sia*ffi«-r & c t * a w £ -r ^ . 

[0 0 1 1 ] 

[l$S£ft?i£^Sfc#>©#g:] *«W©*B»*9 h 1 ?" 

t. ifc«§W^- FWWe**^- F*c*rortiB 

h©i*my- Y1fi&kMmm^T v F©«fffili2K:«fc 
•3 . ftfeMUy - F - F £©flS!©il£88*flM# 

[0 0 12]«#311. 7, 13. 14^Ciatg©^-c 

rssgj t-r-s r%5fej -r^r^rfB«gi//ciga§*tt 

ic®.m? sums- f^^+1-^ f eBtu^t^ 

» F*«ftbr&ig8g*iitJfL,-t:t^c£*siis-rSo 
[ooi3]^y-FB. r^$fej , rgs?gj . 

l tcimmft' ? b *%.f& v . c ©sss*f#^ < » f 
w&i/m'-<*v Y^mbxm^.mmm&btcm^c 

^+ -r X h jiff U MSSiHI^FiMm^"^ y h £ 

Stt-tOglHSfSigm'^ y KC@ y - FTSKIt^^' 
Y*%mbtcZt*nk?ffinZttMbX3-~**X 

[0014] tmm2 , 8 , 13, i 4 (cia*B©&9J-c 
»j . rmffi?*y9i z&btdtmmmmzmifb . 
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K-s^a- F* + * F U. SBttft'**'? l//c 

F£Sft l-/c£*&t, ^©fMl^£S8l§UT!85EM§U 

- Ffr6©flJ&T©ig8giitJ#^'* » F 

+ x f surra. 10 

[0016] If5jc^3 , 9 , 13, 14 (ClBtK©|gHJ-C 
ft J . r SSS? x 9 * J £fB b /cg!Slfffi*^«H5f L/ . 

Kg/- F*-SKiM?*aW«*^l«S'<*9 F 

sit utdsxmmm'** v f *»rr * t^imm.; 

- f t (Dm^m^mm^M bs* l- , c ©gss«B#jsm 

F#(@y- F^E-CCD^li^n^^L/. fl&©& 20 
Sy- F%T©tg^J^-ft 

[0017] ^s^y- fw. rjg^j . mmi . 

jft U fcftttt y - F©flHR* W 9 ffl U *©ife£2S1«*B£ifi£ 

sg < gna&tiBi* o . .ussnm^* f & hmmTt^m. <o 

[0 0 1 8 ] 11*114, 10. 13, 14fc:IB»©?£W 

r». *i*y-Ftt. rjfgifej . rjt&j , r#„:/ 30 

»J - rggg^ * v t> J £fBL/c*S8§^JI«£{£f#U 

y- F^P- F+t^h U iSS8*H3M** » F *S(t 
Life £ £ (C^©jMff7C-iS?Mt}^iMff^*^ » F 

f u bums- Ffrhi&im&]ffi'*<r <* 

[0019] 3tJjOS5 , 11.13 KajOXWCB. 
ftJZHm s - F W , IB 3 nfc r igSg ? x 40 

&Cfflt><2>^*>? KDSfftCSf SBfSB#rH*IiC^^ 

reft ». MM y - F £ oMoymi^MW^rt 

[0 0 2 0 ] 6 , 12, 14 (CIBIIOIHS^. 

*R»y- Ftt. ffiOJUW-/- FfcfflMra*fc#-3l.»fc 

©5fc. mt^Tv F©&t,>3£Sg© r$Nf j £|hj— ©^ 
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F I, *R»y-Fi©IHI©SB4B«*-i-%. 
[0 0 2 1 ] 

[«M©Htt©»»] H1B. F7-^©^)S 
^J5r^-r o HiCfc-^T, ^gP©^ F "7-^ £©y- F 
^i-fi^SfSO^-F^AP (7i'H2^d<-l'>F) 
£U> #^y— FAPtcy— FWR 1 , WR2#&8iy 

>^^b-cs^sn, 3 6icy- FWR 1 £y- FW 

R4^g|3n, y— FWR 4 £ y — FWR 3, WR 
5. WR6*5£vrWR7&W£t2tl> 7- FWR 2 i 7 

- KWR5^3^> S6(cy-FWR5£WR7*i 
SSIftSti. y- FWR 3 £y- KWR8i«Stt3h4. 

[ o o 2 2 ] &y- b'omzmmmz, rja^t (^y 

- F) J . r$ftg (555tey-FtC^^ F4SWS/C& 
Cc*gjMT£SN£y- F) J < r * 9 F^Ie 
^y- FtcH< *T?tc-&S&&S8©y F "J ? ^) J * 5 6 
^)S$n-2> 0 Wjey-FAPKfct^J*. U% 

WR 1 {CStOTPSlWR 1 , * » -7m 1 t ti *) . JiSSfeW 
R3{C*fOrPfi|WR 1 . *^!2iii4. & 
y - F W R 1 ~ 7 ©iggSWIl^K y - F A P 4 

555t£ L/cJS^©I^S*3J:^ v WttSntO 

[0 0 2 3 ] *»WB. #5£y- FAP*s#y- FWR 
l~WR7KMLr, *ifc.«#y-FWR 1~WR7*5 
«P3t y - F A P K*f L- TgKltJ#^*- 2» F^JMMb, itS 

mm** "j f u/cy- FswgKnatjgm^er 9 
f ^mi o . msm&'i* v f ©inm y - f *«s§*tj# 

ilff >i*r v F ©a^WBtc i^. WS. -> - F A P £# y 

- FWR 1 ~WR7 £©W©ig?§?:l6JtTSfe©-C$) 
•5. «T> 1#5£y— FAP*>6S-y— FWR 1 ~WR 7 

Bt. &y- FWR 1 ~WR7*s^y- FAPtC^tL- 

Tif^ssim^-^ v bzmwTz>v/R£m<DnM&mco 

[0024] <AP^m<Dmmmm: smmi , 2, 
5. 7, 8, 1 i>s2B, a p ^mom-^o^ y - 

F A P©HSS1f 11*4^-3% tcte, ARjR-^? FC-^© 

ffifSte^vs- fwr 1 ~wr 7 omzmmmt, m 1 

tCml" © £ PI D T h h „ 

[0 02 5 ] FA P©gg§eS^tt. r^g 

^fej ; ri««j . ©fl&tc rms&f-xyti 

<omim» 6 n 5 . r g% 5=- x 9 y j a. ssgn^iMM 

A/r-, h©Si«Ucj;-3t, -S-y- F*5^B#Hrtic 

[0 0 2 6 ] (AP£*©m ©SOTS'-* :»# 
ill, 7 ) APiiCll ©fW->-^r>^4H3~0 
7*#H80r«ttWJ"-S. 13 8, #5£y- FAPKfctf 
-SiSSS^^"* 9 FiimB$©$lJfflI->-^>x4^-r o H 
4«« y- FWR 1 ~WR7KteW5W©^— 5r>^=& 
0 5 8, »3Ey-FAP{C*»Wiiffl»|H*)I«^ 



m^T v y ©tsi&m^-r. mi a. m&mt&em'** 

[0 02 7 ] (# - F A P &C*itt 5SBS*Hf 9 

©na^an.*. shbiij^*-* h*£jsw*. i^sg«j# 
y- F£«n*-r£. 

[0 02 8 ] C CT, *J;gy- F A P ©JUS^S*© 

rjSftj . rgsfgj , r*»^Rj ©*&£ [5E$fe. R 

[WR1.WR1. 1 ] ©ttJ&s**). H«y-F#WR 
lt*4CW*5 (si). CCTBSISWRl's© 

gl&HiJt^*-? h##iEL&l> (t7Jtf>T©*ISMift^ 
y h-C$>&) <D~C (s2) . 06(1) {c^-r^^^sgfft 

„ h (/-cy ., hagij : jgj{g*tJ3. »Jfc:WRl. 
Wk : WR 1 . # » : 1 » jlft7C :AP, : 
AP. WR 1 ) ££Jdtr6 (s3) . [W 

R 2 , WR 2 , 1] K-3C»T». HHKtRSWR 2 ~*© 
gftH^^^f h hitSiJ : : W 

R2. K1:WR2, : 1. 31«7c:AP > » 

ff7C : A P. mU% : WR2) ££l£;irs (s3) . 
[0 02 9] [WR3.WR1, 3 ] (COUT 

tt. -rctciwswR i -s©i^BS#t^f/^ v 

<DT (s2) > C®8RM&''<4-? h©H%$feCCWR3^r 
ilJjp-TS (s4. 06(2) ) . [WR4, WR1. 2 ] fc 

£-r£©-C (s2) . c©8H9^f^9 KOU3B5feKW 
R4£jIJ)[rr& (s4, 06(3) ) . «TeJtt«:. [WR 
5, WR 2 , 2] . [ WR 6 , WR 1 , 3] , [WR 
7, WR 2 , 3]tc*f0t:fe. Zin^tm&JtomfcK. 

[0 03 0] JiLbK. <fc 0 . *IS8*t8M^ ? F ttWR 1 # 
fa£WR2:frfr©2«ffl#£jj£;*ft£. WR l#fi©g 
tHM*"*- * F tt. h®»iJ : MiS*S^F. 555te : W 

R 1 . B5« : WR 1 . 1 . SHf tc : A P. » 

ft7C : AP. : WR 1 , WR 3 , WR 4, WR 6 

(06(4) ) . — -fi. WR2^|6j©igS8«J#^ , '>- 
-j Y «, Ymm : *£S8iifJ#. ?B$fc : WR 2 . Eft 

g:WR2, 1 . jUffTC : AP, ^©jc : A 

P. JI^B5t:WR2, WR 5 , WR7t?*5 (06(5) 

U 2«S©g|&IWt/<4r FWR 1 . WR 2 

[0 03 1 ] ( y- FWR 1 ~WR 7 «:*JW£*IJfflh>- 
02, 4CCfc't,iT. y— FWR 1 iflffi&lfe&fJ'* 
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Tv Y*3tmtz>b (sii). mM$t<<z.ns~-vvm<Ds 

- Ftfa-SfrSfrfclH^S (si2)„ c ctu, 

Sy-FtW©y-FWR3. WR 4 , WR6#s&&© 

x\ s- FWR l ©gKtf TKKIH*/** v 

h ; l:^-r-2>(sl3~sl7) 0 *5E$tWR4(C>!tL/-C«, ig 
SS'ga^© [WR 4 , WR 4 , 1] *>e.BSSASWR4t 

*i . KSWR4 ^.©MBgiMI^^'^ f V & 

^ffiu*^©-c. kswr 4 ~><Dmtam>** ? v 

* v YmW\ : SS8*^f. 5S5fe : WR 4 , : WR 4 , 
10 * v 1 , H?B5fc : WR4 ) [WR 

6. WR 4 , 2 ] tc-otvrtt. fC^^WR4'N©ig 

mm> vr*h *mu~r z ©t? . c ©ig^jtjt-' ^ „ h 

©3l5E5fetCWR6^iI*a-r^.„ [ WR 3 . WR4 . 2] 

tcoi»-c4>^r*€>. cnccjrf). /- FWR l (i, 
*T v YWft : mmmm. mt : WR4. R^ : WR 
4, 1. H5E$fe:WR3. WR 4 , WR6i 

teZmmft^trv YZS- FWR4tC3lff L (sl8), 

tmmft'Mm' ^vY ©sftft % t tt % ( si9)„ 

[0 0 3 2 ] y-FWR4«. FWR 1 *>6©MSS 

20 *t^^'^ h *sm-r s i . y - fwr i ii§i«(cma 

T-S. y- FWR3&c*tl,-C. 

S'J : iSiSiHI^. : WR 3 . PSt : WR 3 » * » ^ 

: 1 . H%5fe : WR 3 b.tt.hWBBN&K* » h ^iiM 
"TS (sl8)„ 3e>tC. y— FWR 6 (cS s tL<T> M'ir^h 
«SIJ : iSSS*t}#. : WR 6 . Ri:WR6. 
$t : 1 . : WR 6 £ tt&8Btt&'-C jr v Y 

ti, (sis), ^-ur. *iSS«f#iIff^"^^ h©^f(f^ 
£^•5 (sl9)„ 

[0 03 3 ] y— FWR31J. y-FWR4^6©S8S 

30 mft'-vr ■? y z&m-r z> t . *^5tjc a y - f«^© s 

-K*tffaL*ci»©"T? (si2). sifltjc-rfti^y-F 
a p cc»-r sshsiw#3I«^*' y - f w 
r 4 Kigmr * ( s2 3 , s24). m&tmmt * ^?Ht 

Wc : A P. R1:WR4, * •;/ 7^ : 3 . jlffTC : W 
R 3 . IfeftTt : WR 3 . iE^SS : WR 3 «cRj£3*i* 
(0 7(1))„ y- FWR 6 i>y- FWR 3 £|sHt©^a 
40 -5 . 

[ 0 0 3 4 ] y - F WR 4 tt. s 19(C*5liTiggSi(iJ#jM 
m^iry Y<D^mn^>t^-ori6K). y-FWR3iW 

r 6 ifihWsmftT&.m^*r -j y ^mti> t (s2o, S 2 

l). *ni5©iE«SH|{cay- F*iKiaOfc»ffcK:gK 
*tJ#Mff ' ^ ^ h ^ ±f& V . SHI ZcSSSiMljf ilif; < *■ 

9 h«J3'J : iS2gi»Jf iMff > ^:AP, RS : WR 1 , 
rF v VWl. : 2 . ^Itc : WR4 , Mf5c : WR4 , iES 
ig8S:WR3, WR 4 , WR6CC^3n (07(2)). 
50 y- FWR HC jM^ 3 *l£ (s22). 
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[0 03 5 ] y-FWRlii, ^-FWR4ipJ«0^ 

ggttt&jgflt J35fe: AP, M$: AP, 1. 
jiff 7C :WR1. mWit :WR1. lESiUSS : WR 1 , 
WR3, WR 4 , WR6£s95£i*ft (07 (3)). 
- FAPfCjgfaSftS. 

[0 0 3 6 ] y-FWR2, WR 5 , WR 7 ©Jl— HC 

*tf*j£te. 555te:AP, BM£:AP. 1, it 

ft 7C : WR 2 . %{f 76 : WR 2 . lE&gSg : WR 2 , W 10 
R5, W R 7 £ B5£ 3 nfcgSSItNf jEff' < * t» h 

FAP(Cj£fsSJiS. 
[0 0 3 7 ] ( W3£> - F A P KfcW 

^y- FAPtt2«S©&*8*l£J#'^* h&S— FWR 
1. WR2Wliffi bfc^c, SHMKiEM^? F©S 
<g^feKft-»T*Jl3 (s31). BfjeiSIHIWcy-FWR 1 

h <DmmmMs> £»frr s<t ( s32) , 

IffiiBmrt* y F #> & jEf&lilSWR 1 , WR 3 , WR 

4, WR6£EX0tiiU 8iS««*©*B5teWR 1 , WR 20 

3, WR 4 , WR6l l Cftl&-?Z>&m%?-* v Z>*% 
2*^P>OKiC^HT-2> (s33). FWR2fr6©i 
WkWMt rtV v FKo(,>-C<b|5I1$M>HlTS (s34)„ 

[0 0 3 8 ] (WR 5 iWR 7 i©[a©Bflffi«FOffi 
11 : M**! 5 , 1 1 > 02rc*5l,>-C 1 y-FWR5». 
y - FWR 2 #> fcglSllf*'^ » h *5Wt U ±ifi L fc 
^Jffl&Cgg-o r y - FWR 7 KigSSiHUf ^ s» F 
b, gggilf f&Iff ? F©§{f£f*5tftHfc:A£ (0 

4, sis), cc-c. m^mmmiyx h y - fwr7*» 

6iKSg**$jM{i^ ? Frt^ff Sfttt^%&KK. ^- 30 
F W R 5 «igS8ilt& igfs^ » F ^JSR-T £ . C ©gK 
i^iii^^? Ftt. F«JJiJ : SSMitf&Mff. % 

5fe : A P . W:WR2, # v 7®. : 2 , i*{f 5c : WR 

5, f£{ix;:WR5. IE3?ig?8 : WR SfciS^UT^- 
FWR2(Cj£fI3ft5. 

[0 0 3 9 ] FWR 2 tt, Sff L /ciggg|tf#ilff ^ 
F©;<f * F«SII : gffi*ffc&j£@. Wc : A P. ft 
S: AP, * ? : 1 , i^S7C :WR2, &fa7C : W 
R2, jE^S§:WR2, WR5%SSL;T^-F 
APKjlff 3n-5>. 40 

[0 04 0]^-FAPtt > XftbtagRftftiBft 
^«r? F*»iE>IEfi&B&WR2. WR5*IRDUJly. iSSS 
E3*©*B5teWR 2 , WR 5 tC*fJCtrr S&iUSS? * » 5> 

K^gf JI&©£«K* x » * £tSP<, SKUS't' ©JSJfeW 
R7©igS8$Cftl/T«:jflBg©ffli^£tT5 (05 . s3 
5). 

[0 04 1 ] (AP^©^2©$IJfflIv'-^>^ : If* 
IR2. 8) AP£*»S2©W'>-^>X^0 8-@ 50 
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1 1 4#ILTP^t5. 08«, ^y-FAP©SlJ 
iP~>-^>*£^-f ■> 091*. FWR 1 ~WR7 (C 
*5W-5WiSP'>— 01Oii, lISgft^M^ 
v l-omi&MZm?. 01 1». iSSglf^iSff^'^^ F 
(DffiJ&MZmir , 

[0 04 2] WtWrn^V y F 12 . 010 iC^t «fc 5 

n% - ^p-f+i-^f- mm - ^o-F+tx 
f, * ?» ?m m&iR£&<D& ? ymom^n ( 3 ) . 

[0 04 3] 02, 8(C*Jt^, ^/-FAP«, I 

K^b (s4l). SSft7C*APtcU?tia 1 OCC^TSIS* 
^yF^a-F+t^H (s42), igS§«M#jI<f 

F©^ff^ (CAS (S43)„ 

[0 0 4 4]@9KM»'C 1 y-FWRlli, SSS*ftJ# 
^^oSI^©«**) (s5i). BfSt^plIBrtK: 

FAP*^©iSS§lt^^^ h^SHTSi 
(s52), SBiS^*-; F©»«7C*WM8-r4 (s53), 
y- FWR 1 ©g&ft3£©3SjteAPK:*tf4 

ifeiCAP) r*S»^-K:« (s54), ^f7Cf$>?>#^ 

y- FAPtcWbTSKIfBfig^^ » h *51if 

(s55)„ ig?&lt^Figm^ f F tt, 0 1 UC^Tcfc^ 
ff7t;^eltfiS3n-S„ ccr«, F«S(|: 

&mm. ^:ap, ii:AP, * v : i . mm 

7€ ■ WR 1 . #6{f7C : WR 1 IcgsMStiZ. 

[0 04 5 ] ttc, y-FWRlW, meitt&S-Y 
KWfel>'tcfflMm** v F?:^n- F+ + ^ b?Z> 

(s56). C©^K*Kt^^Ftt, ^9h«N:eiK 
*tJ#, : ^tf- F + + ^ F, : ^"o- F* + * 
F, 2 . mHii: : A P , Ifeff tc : WR 1 

[0 04 6 ] C 0Mf&&&'*tr v F i&Sff L/cfife©^ - 

F*fciai«K:«ffliL. ^n^negg^iMff^^^ f^» 

Mtc icmm V tt *i 6 MSmft'* T » F « ^ n - F + + x 
FfS. /c/dU, y-FWR3, WR 6 , WR7ii. ^ 
- FWR 4 *>6©gS&*fB3M^ » F ©* 2» 1 1?* 

S©T?igK«H#^^» 7 F*^a- F* +x F L^^o ig 

5S*ftf#iM« v F*S« Lfc&y- FTtt, MSS^ffi 
aft<D3fcjfc A P K*hf 4 BSg?© ^ - F^cJR»g*S#:M 
ff^ » F £3teii L- . *ft WK W3e ^ - F A P tc t 

[o 04 7 ] B8«:*jt>r. wje^-FAPt*. m%n 
wHWc^mLtcmmmmm^? ? F©3M{f7nWR 1 * 
m<o ffiu ffl»«i*©3a5twR i {c*fts-r4Sti»^ 

*y *£&K38£ipJ!P60K{C^M-r£ (s44,s45) 0 ffi 
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5 (s46) 0 

[0 04 8 ] (WR 5 iWR 7 i<DM©»S^Bf©^ 
II : lf3j»S 5 , 1 1 ) WR 5 £ WR 7 i©lffl(ClWW* s ^ 
£bfc*§^(t«, y- KWR 1 ~WR 6(COt^Ttiig8S 
*6^jim^'^ > F#f$3£y-FAPK:iEff3ftT<.5© 
T. ^ /-KAP ©&8geffl£l©-&ig|& ^ tt O 
KteftoT^*. 0#>U y- KWR7^e>©M8S*tl* 
jlffA-S^ htfiW&y- FAPK:iiJjiU&^©-e. *tf£ 

t^n* 6Sf immw&r s 1 . *issitagt©&ig?s 

SrilS^. ^SHr* tp©?S5teWR 7 ©USSfc** b 

[0049] < WR£*©3KB&« : 3 , 4 , 

6, 9, 10. 12>il2B, VR4»©i|^©/- 
FWR 1 ~WR 7 ®m ] S&<gm$k$:m-? . tt*J. ftESl* 9 
- * ©IfEitfcJ: t>**3rS y - F A P ©*£?S<ga^tt , 

[0 05 0 ] KWR 1 ~WR 7 ©HSg^aSItt, 

r?S5tj . mmi . r* 9 ^»j ©ask rgsg?*9 

ilff^'^f F©3te«BK:j:-?-c. g-y- KjWJrjeBiHi 
P^t*I8giifiJ#Air 9 F £S{ibfc#>5#>£S|-r4>©-e* 

[0 0 5 1 ] (WRiiOS 1 ©*IJ{SP>'-^>X : S#3j? 
m3, 9) WRi^f&l ©Slj£r>-ir>-x£0 l 3* 

#Mt/t|iit5. H13tt. y-FWRl~WR7&C 
*JWSft>J©'>— ir>^ ; fe^-r. CCm y-FWR6 

oivrifcBjjT , flfe©y-FWR3, WR7 

[0 05 2 ] 01 2, nm^, y-FWR6tt, 

3f5£i*iH«sa b r *> #s y - F a p %r (omffimft; < *■ 

9 h^ff l/fct>©r (s61), W£.s-~ FAP5B"C©ig 
y- FWR4%T^^ffr-S (s62). C©ig8g*f£}3Air 

» F . Air v YWft : iBS§*J#. J55t : A P. MS : W 
R 4 . * 9 "7lfc : 3 . SHItc : WR 6 , m%jt : WR 6 

Ksssesns. -eurgRiBtiiftA*-* F©§{i£f*s 

(CAS (s63)„ 

[0 05 3 ] y-FWR4», Rff^r^rtCcy- FWR 
6*>e»^y- FA PjBT©gBM«#A$r v F^SffT 

•*>£ (s6i). gK^f&fe6j^APfc»-rsijijsy- 

h'Z&mV. CCVitS- FWR 1 jaTKfflBIIW't*- 
9 F£i&j£-r& (s64)„ CC0BRtB9^9 Ftt. Air 
» FffiJO : *?S8*J«# . «:AP, Sg:WRl. * 9 
: 2 . 5Hff 7U : WR 6 , 2£{l7n : WR 4 (C|3:5£#^ 
H3ft6„ *l/Tgtt*B$E« Air* F©rSff#*b«:A 
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i> (s65)„ 

[0054] y- FWR 1 ». Bfr5EB#|ffl[*j (cy- FWR 

4/&>6#/£y- FAPJgTOSMHt^F^f F£SfTf 
Si, y- FWR4 iliJ^C^llOT^y-- FAPCC 

i*. a*- 9 : m^mm. n% ■. ap, ^ : a 

P. 1. Sff7c:WR6. f6ff yz : WR 1 (C 

[0 05 5]^-h'APtt, y-FWRl*i6SS§ 
10 JBf Air 9 h ^^ff-r -S i . MS&!£}#A>r (, ^ 3 

TcWRe^lXOmb. y- FWR6 5r5B-5fe<!:brig8St 

m$kfrhmcmm<D s - fwr i (cuKt^gmA^- 9 
F^r3Hff-rs. cvmmmtmm *t~> f». a^9 h 

mfA : SS§«l}#iim. IS5fe : WR 6 . KS: : WR 1 , * 
9 ^»: 3. mm7v: AP. ^ff tc : AP(c|3:5£3n 

[0 05 6] y - FWR 1 M?g«IJ#iI<f Air 9 \. © 
5Ji«ftKAor*}0 (s65). ffje^lBrtKWJty-K 
AP*?./- FWR 6%T©ig8SiKI^F3l{f-''f^9 h^S 
20 {fT££ (s66). FAP^©igBS*SjE^t?*>-5 

c t zwmv, m&mmmouftA p ©m?§? * » ^ « 

OKit5. y- FWR 1 «y- FWR6€r% 

5ttU, gSS < ga**^f#?cKS©-'- FWR4K8 

s§»f#iimA-y 9 f <s67). c©^ssitj#ii 

I^? F». Air „ mgrj : tiHM^BA. ^B5fe : W 
R6, I8S:WR4. 2. jUff tc : A P , » 

{fTC : WR 1 &CK5£#s^E<?iT,S. 
[0 0 5 7] y-FWR4«. ffja^lBrtKy-FWR 
1 *i 6 y - FWR 6 95T©igS§JtJ#3l{f A-Jr 9 h 
30 ni. ^y-FAP^©ig88*5iES-C*SCi€riS 
ML. )SSgWa^©IB5fe A P . WRl©jgS§9 1 ac9i'^ 

OKi-ri. ^Lt, y- fwr 1 ii^mic^abry 

- fwr 6 icm^mnmrn^ •? v *$m?2>. com 
mmmm*** f», a^., hagij : m&*m> % 

5fe : WR 6 , mm : WR 6 . * 9 Ilk : 1 . iUffijc : A 
P. ^{»7n : WR4KS5£*s^iE3n-5. 
[0 05 8] y - FWR 6 tt, igg&lf l&gmAir 9 V © 

-glt^f%(cA-->r*}»3 (s63). efje^ifflrtfcy- fwr 

40 y- FAP^©iggS^jEm-CS>SCi^i2!iliL. IHS* 
li^©^ A P , WR4©igSS^x 9 ^*OKit5. 

$-9 F©iBa&4fTforfc*kffl*i*7 , rs. 

[0059] (WR2iWR5i ©ffl©^#^B$©M 
11:1**116, 12)012, 1 3K*$l>T. y- FW 

r 5 y- fwr 7 *»6ett*t8FA* 9 h zgm U> 

±ilt/fc?)BtCt-jt^- FWR 2 K*i8giftf$Air 9 F 
(s65)„ CC-C, ^BfraifljaLTfey- FWR2*^e> 

50 «HrtB*i8fliAir 9 t-Dmm snf (see), fta-rs© 
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W&ftlrtiry Ffc5«tft*Ki^B$raiS*0 (s6 
9, s70)^ . Sf§ L/ fcW^jftfc]/"? *• » F **#5£ s - F A P 
©#ft (3B$fc#AP©BW8) a»6i8fi3ft;fcfc©-cati 
(s71X WWilfty?*- ? F£ 1 F* + 

*FT6 (s72)„ CORWilfrP^y Fit, ^^FS 
jfij : i*«t»#R. : ^Q-F + tX F, 
F+tXK 1 . 3*{f 7C :WR5, l&ff 7G ■ 

wR5Ksfsn5. -etr, *isg§iMt©ffiS#wR 

2©*£&§©l§5££BlJI&-r& (s73)„ 
[0 0 6 0 ] KWR 7 «, USSSf J#3HI^ s> F"C 10 
< Hfi^l/^ f F £Sff b . SISS^HS?©?^ A 

p icm? zm&t m^mtu^ ? f (omw^ t & &cw 

R 5-C— 3kLtcm£ (s75)-?>, m^^'J F£Sff l/Sct* 

* $Bff^B#r^3S-rsi (s76). wwa^-^ F£ i 

7"#:/ta- F^f* F L (s72), ^/-KAP'-v 
©SSgOlSS^iJ^-rS (s73)„ CCD»«M*D^*^ f F 

». F«53"J : F$*t!t«, : ^tt- F* + X 

K SSiT'D-F+tXF, 1, MiWfc '■ 

WR 5 , ^{Itc : WR7CC^^n-2>. 

[0 06 1]i/c, KWR 4 UWWa^D^*^ F£ 20 
g{f-r££. MSSWI^CO^APJCMT^P^WR 

1 ~C$> i ) , RWafrP ^ ? F ©#8ff 7C#W R 5 "C— £fc U 

[0 0 6 2 ] «±{C«fc9. /-FWR5, WR7B. t# 
FAPKftTS^OSttfg^T^ (s74)#. ^e- 
©:fr£«±ai©#fP^C <£ 5*a^*©AO D V^© 

gK«as^ffi* m i> x t <fc i > . 

[0 0 6 3] (WR£»©JS2©IWffl>S'~ir>* 
114, 1 0) WR^*©H2©$lJ^>-^>X*Hl 4 
4#Il-C^TS. 114tt, y-FWRl-WR7 30 

5 ©*^{c-^i»-ciftBj-rs*i. {&©./- F&c-^rfciH] 
Ji-c&s. 

[0 0 6 4] 01 2, 1 4 (t) Kfel^t, y-FWR5 

xtm&M&bx.'f z (s8i). -eL/-c % &K*tj# t» f 

^ITl^^T'^T'O-F + tX FTS (s82) 0 C 

(Dms&mn^tr? F». F WSU : USSift^. 55 

7l& : 1 . mS7C : WR 5 , Ifeff tc : WR 5 (ct^^n 40 

s . * u x mmm&iwj ■** v f ©§m#t k as ( ss 

3)o 

[0 0 6 5 ] El 1 4 (2) JCfc^T. y - F W R 2 #iHS§ 

vmrt*v v^mtzt ( S 9i). ? 
f l . mmm^ir v f ^ismu/c s - fwr 5 

JfcTfc&frf* (s92)„ c©&l£8B#jgm^*-? F«. 

^•dr », hS^iJ : mmmmt . ^:WR5, PS : w 
R5, * 7 7m : 1 , j*ff 7C :WR2, #6{f 7c : WR 2 

4, WR 7 &HMH"C&&<. 50 
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[0 0 6 6 ] 0 1 4 (1) CCfc^-C. HSgltftjIff '*4r v 
F©^!^^*©^- FWR 5*5, fif^fflrt^y- F 
WR 2 , WR 4 , WR7*>6©SHfl6Rfigfll^y h% 
Sff-r-Bi (s84)» Kl»lfa3l©M»WR 2 . WR4, 
WR7©gK^* y ^©OKfC^f 5 (s85). 

[0 0 6 7 ] (WR 2 iWR5 i©M©»#a*«F©«i 
ffi : IB*^6 , 12)012, 0 1 4 (1) K*S(,>T\ ^ 
- FWR 5 B, if>£B#Wrt(Cy'- FWR 2 ^6©I2SM6 
j^iMff^"^ v hW&mZtl-f (s84), y- FWR 2 i© 
iatc3#* s %*L/fcC i^rlfflSSa*©^^* 2> ^ 

*©P»36JWR2©«B%SHH«3HtliK:gElB-j"S (s8 

t?. I^Wffl^^ f F * 1 7'^>7*a- + * F T 
h Cs87)„ C©»SI^^5 Ftt, >^Tv FfllBiJ: © 
«t»fR, ^5*5 : ?n- F+-p^ F . I$fg : F^-^ 
X F . 1 , mm 7c :WR5, ^ffTC : WR 5 

(ClSS^ti-S. cniCj;*), y-F*WR5tt, 

YAY'K.tttzimvmkm&ft 5 (sss)^, -e©^ 
(*±a?©#ffewc <t -s^s-^se*© a o d v^f©sk« 

[0 0 6 8 ] M 1 4 (3) CC*sl,>T\ ^- FWR7B, » 
fI^ 5 F4SiU (s93). iHS§ i SII*©? ; E$ l cA P 
ic>tt-r SPffii KlWafel-rt *" » F ©»M 7t& i'btCWR 
5-C— SfeL/c»^(C (s94). iSS§^Il*©KS*5WR 2 
©gS§*SS§«^*(c^jgb (s95), PHFiMi;^? F 
* 1 7"^7*P- F + + ^ F-TS (s96) 0 c©pswa 
ftpt^s Ft*. ^» FW53IJ: KWfffB, 5S5fe : 

F + tXF, mm: ^D-F*t^F, 1. 
^{§7c:WR5, |%«7C : WR7KS^$n-S. CtifC 
«fcO. -/-FWR 7 It. ftfes- FAPtC*tr-S«B© 
SlfS^tf^ (s97)*i, ■€-©*ffiB±a©*^KJ:4 
1Sm*>U%:<DA O D VS?©iffl»fl|jR^ffi*fflt>r *>«fc 

[0 0 6 9] Sfc, y - FWR 4 BPfWaftP^ ?» F % 

sdT -5 i . ms&mmm>$s& a p cc z psot r 

1 r* «3 . KSa^D^^ f F ©#6ff 7n*5WR 5 "C— WC l> 
[0 0 7 0 ] 

y- F"3wwje©fte»-/- F(c«sg(cr^H2XL.. ffi©jte 
my- F*ia©ri»42^3W4>«cir»*i*i* » f c-^cctoi,* 

tei^y- F^SM/- FWl/t^t^ FrS 
K«IJ#^--» F 4iHff L , SSSiH^^7 F*gfi b/c 

y — f ^gss^^iim^^ »b*a-++^Fas«u. 
sis*!!***- » f ©aim y - f tfimm&iEm' ■< >r v 

©SflffilS^ «fc <0 . ^fS^« y - F £ y — F £ © 
M©«B*IB^rsc:i36sr»4. bfcii->t, #^© 
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immvwsmrmw] 

[an mm* -j v v-ixDrntftrnztr;?®. 

[02] A P£j*©«te©WjE > - F A P ©gS§«il^ 
[S3] ftfes- \? A PlCisl? tr v hStfa 

[04] KWR 1 ~WR7(CW5|JU->-^>^ 10 
£^T0,, 

CD t[Jfp-> - *r > ^ £ 0. 

me] wmtm^T ? v om^sti. 
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* [08 ] ^s-/- KAP©*oiap->— y>x*ff&m. 

[09] /-FWR 1 ~WR7 CC*jWSW®'>--^>^ 

[010] g»«H#^^„ Ko«jssw*^-ria. 
[sin m&m&MisJ^r v Ko«jssw%^rH. 

[012] WR£z»CD*Bi^CDy- KWRl~WR7©jg 
?§eiI^ ; &^T0o 
[013] FWR 1 ~WR 7 (C*itt&iffl®l^~ >r> 

[014] S- KWR 1 ~WR 7 tCfctt-SifflffllS/-- SO 
*£ijVr0. 

[^©SiW] 

AP «P3£&6R y - K K) 
WR «S*»y- K (y- F) 



[01 ] 



38 ] 



»s y - h a p © mm v - er > * 





TO* 




AP 


AP 


1 


WR 4 


WR4 


1 


WR 6 


WR 4 


2 


WR 3 


WR 4 


2 





Etttt 




WR 1 


WR 1 


1 


WR 2 


WR 2 


1 


WR 3 


WR 1 


3 


WR 4 


WR 1 


2 


WR B 


WR 2 


2 


WR 6 


WR1 


a 


WR 7 


WR 2 


3 



Jffife 


BH8 


*rf6t 


AP 


WR 1 


2 


WR 1 


WR1 




WR 3 


WR 3 




WR 5 


WR 5 




WR 6 


WR 6 




WR 7 


WR 7 








* 












WW 






AP 


WR 2 


2 


AP 


AP 


\ 




WR2 


WR 2 


1 


WR 5 


WR 5 


1 




WR 4 


WR 4 


1 


WR 7 


WRS 


2 




WR7 


WR7 


1 



[07] 



5SSfe 






AP 


WR4 


3 


WR 6 


WR 6 


1 


WR 4 


WR 4 


1 




7b7C 


EJ 




AP 


WR 4 


3 


WR 3 


WR 3 


1 


WR4 


WR 4 


1 



ft* 






AP 


WRS 


3 


WR 5 


WRS 


1 


WR 4 


WR 4 


1 



No 



c46 



( M* ) 



<41 





' ■ ■ 




*42 


£«5c*APfc:Ufcett 






— 
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